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PREFACE 


S EVERAL BOOKS have been written about the craft of the collector 
of old English glasses and about the craft of the dealer in antiques, 
but the history 'of the handicraft of glasfe-making has only received 
cursory attention. 

. The history of .glass-making in England is dealt with from a col¬ 
lector’s point of view- in Hartshorne’s Old English Glasses ; it is briefly 
noticed in Nesbitt’s Handbook of Glass, and somd valuable papers by 
E. Wyndham Jlulme on “Englis^i glass-makers* of the‘sixteenth and 
seventeenth centuries ” appeared in the Antiquary towards the'end of the 
last century. ^ 

, Few genuine handicrafts remain, and the JiandicAift of glass-making 
Is doomed, owing <to the .scarcity of recruits and the development of 
. machinery. The training required .to equip a.compefeht glass-blower is 
long and arduous, and the prospect o'f ultimate success is riot sufficiently 
.bri|;ht to attract youths to adopt glass-blowing as their trade. Moreover, 
training is less easily obtained now tlian in the past beeaijse many simple 
proca^sses, which used to afford practice for learners, are now mqre 
speedily and economically carried qut by miproved mechanical appliances 
and by nfachin^ry. A modern automatic bolltle-making machine sucks 
up molten ^lass from a feeding-tank and turns out finished bottles con¬ 
tinuously as long as the tank is suppli’eef with glass, and the machinery 
is kept lubricated and adjusted.—The lastufiffy ;^ears have witnessed 
greater changes in the glass industry thanjn any other. The conception 
of the material ‘itself is changed; “many of its physical and chemical 
charac'teristics•differing widely f?om*thoseof a rigid solid. Whereas the 
varieties'of glass, chemici^lly distinct, coqld formerly ^e counted on the 
fingers of one hand, they arc now numbered by the hundred. Rule-of- 
thumb methods are yielding to scientific jnethods, primitive tools are 
being superseded* by Machines of great complexity, and handicraftsmen 
by engineers and mechanics. 

The foundation of the Glass Techaolog'y Society in 1917, the estab- 
lishmertt of a School of Glass Technology in»connftction with SheflSeld 
University and the inauguration of a National Glass Research Association 
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prepare the way for liie speedy developmept of the industry on modern 
scientific lines. 

As the ^reatened handicraft possesses both antiquity and interest, 
it may not be amiss to try to piece together the few records wf^ich are 
now available in order to form a framework into which fuller information 
can be fitted in the future. 

I wish to make acknowledgments to the late Albert Hartshorne for 
his friendship and for stores of information contained in Old English 
Glasses-, to Mr Francis Buckley for his generosity in* placing at my dis¬ 
posal the results of fys long*and laborious researelit to Mr E. F. Chance 
for his paper dealing with the history of the Spon Lane Works;,to the,_ 
late Rev. F. S. Cooper for many facts’ab*)ut the Old Chiddingfold Class- 
houses; to Mr E. Thurlowl.eeds for his assistance and for hisj^amphlet 
on the “Dating of,Class Winc-Bottl^s”; to Mr J. A.*Kn<twles‘r)f York 
for several valuable suggestions, toJNlr Wilfred Ifitckley, to Mr DiidlF)^ 
Westropp,and to g ^ong succession of able craftsmeniif the old Whitefriars 
Class-house tp whom 1 owe whateve/practical knowledge of glass-making 
1 may possess. My thanks are also,due to jMr Edward Arnold, to Messrs 
Pilkington Bros., to the (’ditor of •the NiiK'tmith Cenlurv, vind to the* 

• proprietor of Country iTtje for permission to make use of illustrations 
ami articles. 
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I t is Mitli ilfcj) ’•ej;ii'i tliinilic piinlishcrs iinnouiKc tli.*t lljr .iiitlioi Ji,il nm li\e ritlicr to 
sec hiji IxKik pulilished <ir l(l•\vlt!^es.s llic Iraiislitentt ol the glasshouse, vvlmh was the 
centre ol Ins IiIj’s hihoiir, to a ne« locality, the old VVliitefriar.s Works, uhicUfor more 
than two centuries restjd'under the shachnv»ul St Panl'sl liaMiig n#w,hecii rennnetl to 
t^aklstone, llarrort , 

Mr Harry Powell’s whole atttii'tion* wa 5 I'ocnsed upon the'craft of t^lass-niakinyt as 
an Jiiifjlish line art ain^it was one of tlje rei;rets of his later rears to note the passing of the 
okl-tnne crall.sin.in. .Modern conditiTins of education aiitl i*idustry call for iiew methods 
ol tr.nin^ig, .nid with tins eiul in view it was decided t*o remove the glasshouse to more 
Jiealthy surroundings, to take advantage of the latest developnwnts in the scieirce of glass- 
melting, ami to provide ;t'le(|i^ltc means for the s^st^matic tramingiol v'ning men ni the 
craft. 

These plans have now materi»U,sen arm althnugli, as the Lord Mayor pointed ftiit at^ 
a farewell visit to the old works, London has lost one of its ancient landmarks, it is to Jie 
hoped that the cratl«of gJriss-in.iK,ng will heiithil h\ the change., - " 


January locy. 



ERRA1TIM 

On page vi ‘ t(f Mr J. F. Chance for the heJp^Qiven tn the 
cunipilatinn of Chapters VII, VlII and IX' should be 
substituted for ' Mr E. F. Chance for his paper 
dealing with the history of the Spon Lane Woiks’. 
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CHAPTER I 

ROMAN GLASS IN ENGLAND 

A BIOGRXpHER a^amines the ancestr)»of the^man whose life he 
records in order to tr&oe the development of peculjar traits and 
falents.’ Similarly, in order to understand the-teChni^que of a craft its 



• Fig» I. Square jujj, made in mould, with*strongly 
fixed handle. Bnciah l^Iusetim. 

aficestry must be investigated. The technique of English glass-blowers 
can be t/aced back te.tbe glass-blowers of Im’perial* Rome and to the 
Roman provinces of Syria, Egypt and Gaul. 


P.G, 


2 ROMAN GLASS 

It does not appeat thaj dunng the Rori)an occupation glass-working, 
except the making of beads and, possibly, of small cups and ottes, 
was carried on in-any part of the British Isles. It is claimed that at 
Wilderspool, near Warrington, the foundation of a Roman glass-furnace, 
together with fragments of glass and a piece of a crucible, have been dis¬ 
covered. The reniains, however, are so insignificant that the glass-factory 



¥ik. 2 

Fip. 2. Roman ju«* with sycmKly hlfndle; threaded dec®rtition. Poland at 

, • Barnwell, Cambridge. British Museum. 

Fig. 3. Roman jug, with glass i^p^essed seal. Surfifce^ribbed by moulding. Found 
near Sittingbourne. British Museum. 

must havy bei;n of small extent. Qut even if Ro^ian glass-works did not 
flourish in Britain,*the v*jsels tinS‘fragments of vessels scattered broad¬ 
cast through the land prove by (heir technique how much modern glaSS- 
workers owe to thfeir Rftman predecessors. Thf similarity in form, and 
in chemical composition of Rpman glass vessels, whether found in 
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England,on the Continent, in Syria or Egypt, makes u proDaDie that there 
were only a few centres of^lass manufacture, and that the vessels were 
distributed from these centres through the whole empire. 

At Silchester and on the sites of other Roman settlements fragments 
havf been found of window glass, both sheet and plate, differing but 
slightly in composition from that of modern glass. The moulds used for 



Roman ^ut crystal-ylass cup, height 5^". I^ound 
at BaiJiwcI], Cambridge. British Museflm. 

shaping vessels @nd for impressing patterns on their .susface were as per¬ 
fect for the purpeses for which they were inteijc^ed as those of the present 
day. I’he ffiindles of the Roman jugs and jars were perfteftly constructed 
and scientifically attached (Vigs. i and 2), the strain of leverage being 
amply allowed -for. Spouts were formed as they are formed nowf and 
seals or “prunts” pf glhss and coils and loops of glass-thread (Figs. 6 
and 7) were added as forms of decoration, Pllpj' describesliow patterns 
were cut by pressing the surface of yessels against revolving wheels of 
hard stone. At Wildei^pool fragments of Roman glass, cut,with patterns 
(Fig. 5), have been found and also a small stone cuttinp-wheel. In the 
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British Museum is an almost colourless Roman glass cup (Fig. 4), cut 
with hexagonal hollows, which was found al; Barnwell, near Cambridge. 



Fig. 5. Fragme 5 \t of cut Roman«glas%, 
found, with a small cutting wheel, at 
Wilficrspool. WaFfington Museum. 


Roman cutting consists ©f patterns composed of lines and shallow concave 
hollows, ciraular, hexagonal or octagonal in shape.‘This shallow-cut 



Fig. 6 Roman vases with decoratiorfof loops and 
trailed lines of glass. 


decoration sufficiently brftigs.ouf.the brilliancy of the material without 
distorting the outline of the vpssel to which it is applied, and 'in tfiis 
respect is supenyr to paost modern cut decoration, in which grace of 
outline is too often sacrificed in order to fiPPllrf* V^rilllQ'nr'tr Kxt 
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Glass-making in England is;therefore in debt to Imperial Rome for much 
of its technique and for the chemical composition of at least .one of the 
'many kinds of glass which are now made. 



• I’lg. 7. VdSe with h|indles; coil of thread af 
fUicoration; found in Colchester, 
^’olchester Museum. • 


Blue-tinted Roman (Jlass 

The composition of tf^; "blue-tinted glasL of which so many ot tne 
larger Roman jugs and cinerary jars are forined, throws an interesting 
light on Pliify’s accquntof the discovery of glass. ’His attribution of the 
discovery to certain Phoenician merchants shigjvrecksd on the coast of 
S)iria, hear the mouth of the river §elus, may be inaccurate, but the 
devdopmsnt of a durable glass from*the deliquescent silicate of soda, 
which the merchants found mixed with^the ashes of their camp fires, is 
precisely and scientifically traced. If, as Pliny states, the cooking pots 
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were supported on blocks of natron (impure,carbonate of soda) the heat 
of the fire .would bring about the combination of soda with the seashore 
sand, and the glass-like substance, silicate of soda, would be formed.' 
Experience must soon have shown that sand and soda, alone, cfould,not • 
produce a stable, workable glass, and Pliny, in the chapter which follows 
the description of the wreck, states that “after a time a material called 
Magnes lapis began to be added.” In a subsequent chapter five different 
kinds of Magnes lapis are described: “the fifth is wlyte, resembles 
pumice powder, d(jes nothttract iron and is found in Magnesia.” This 
undoubtedly, is magnesian limestone, and no better material could have 
been introduced,into the mixture of ^nd and soda in order t (5 make a 
durable glass. Analysis shows that these are the materials from which 
the blue-tinted Roman vessels went made, and thef preservation of the 
glass is Sufficient proof (tf its durability. 

“ANGLO-SAX'ON” GLASSES 

In the Museum of Saint Germain is a curious Roman glass vessel 
(Fig. 8 B), \Vhi6h is ctfp-shaped and has eight .holloA^' excrescences or 
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8. •A, Roman feeding bottle with glass spou|. 

R, Romaji vase w^it|l hollow depressed lobes. 

St (Germain’s IVluseum. 

• 

lobes, made like small spouts, but with the ends turned downwards? and 
fused to the side of the cup. This little vase, for it is difficult to imagine 
that it had any domestic use except as an ornament, forms an important 




A Pig. II B , 

Fig.9. Threaded mouth and base; hollow lobes. Found near Sittingbourne. British Museum. 
Fig.10. I’hreaded mouth and loops of thread. AlVriston, Sussex. PhotftbyMrJ.C.Stenning. 
Fig. II. A, Threaded mouth. B, Strap decoration. Found at King’s Field, Faversham. 
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link between Roman glasses and the so-called “ Anglo-Saxon ” glasses 
which have been found in Anglo-Saxon graves of the sixth and seventh 
centuries of our era. There are several varieties of these glasses but the 
most important are from six to nine inches in height, have small bases, 
thfeaded mouths, and a number of hollow spout-like lobes, formed like 
the lobes on the Roman cup in the Saint Germain’s Museum. (Fig. 9.) 
Similar vessels are found in graves of the same period in France and 
Germany. Roman technique survived in certain parts of Germany, 
notably in thi Cologne district, and from this centre the vessels may have 
found their way to England well as throughout fhe rest of Europe. 

In England the largest number of Anglo-Sa»on glasses have been 
found in Kent, which provided’the most convenient landing-places for 
imports .from abj-<^d, but specimqps have also been found near Cam¬ 
bridge alfd 0 ?cford as well as in Northamptonshire, Suffolk aivl Sussex. 
Associated with tlje ‘'Lobed” glassfes are various forms of drinking 
vessels. There are simple bowl-shaped cups, similar t6«ome depicted in 
the.Bayeux tapestry; conical and^rumpet-shaped tumblers ornamented 
with long loops of glass-thread (Fig. id), and spindle-shaped vessels with 
threa'ded nfouthe and notched strings or tears,of glass gunning nearly 
their full length (Fig. 12). The notched strings or “tears,” as well as the 
hollo'^ lobes and the thr^a^ed necks, aus survivals of Roman technique. 
Some of ^e simple bowl-shaped *ciips may have been of local manu¬ 
facture/ 



t'^g. 15. Rib-moulded cup. *Foun^ 
at Alfriston, Sussex, 
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CHAPTER Ii 
GLASS-MAKING IN ENGLAND 
CHIDDINGFOLI) 

/^VIONGST the a'ncient maps painted on the panels of the cupboards 
XI. of the Guarda Roba of the Palazzo Vecchio in Florence is ajnap of 
England, in whiclf the county of Surrey'contains only two*names, Guild¬ 
ford and “ Chedingfield ” (Chiddingfold). The map ^as painted in 1565 
and suggests that Chiddiijgfold, whfch is now a sleepy village,-Xvas then 
regarded in Italy as of not less importance thafi a^ county town. T}i»s 
may have been due to the fact .that for centuries Chiddingfold had been 
recognised as the chief centre of glass-making in England. * 

Chiddingfold is in the Haslemere district, south of Godaiming, and 
close to the boundary li|ie of Susstx. The neighbourhoi)d is’still thickly 
wooded, and a large-scale Ordnance map bears witness to the exist¬ 
ence in times past of tracts of dense forest. Sites, too, are marked of 
disused sand-pits and limekijns, 'and names, such as “Glass-house- 
copse,” “ Glass-house piece,” and “ Kiln-copse,” tell the stpry *f a dead 
industry which required for i»s Sustenance sand anS lime as well as the • 
fuel and aikali supplied in abundance by the, woods. It is not known 
when the industry was Parted, but in tfie sixteenth century it was already 
of great antiquity. At first probably the martufactur^ was restricted to 
rude cups and bowls for (domestic us^ roughly made of,coarse greenish 
glasg. Such primitive drinking vessels, which may well be ijat've pro¬ 
ducts, have been found in Anglo-Saxon grtves associated with lordly 
and elaborate beakers of foreign origin. The fact that in the seventh and 
eighth centuries it wa^ necessary to send abroad for skdled»artisans to 
manufacture glass .windows and voclesiastical vessels^ does not disprove 
the existence of makers of humljler products in the wilds of Surrey. 

1 he inforpiatij^n wljich has been gathered about the early glass- 
workers in Surrey and Sussex is almost entirely‘due to the researches 
carried on throilgh a number ofyears by the late Rev. T. S. Cooper of 
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Chiddingfold. The first authentic record, referring to glass-making in 
England, is a grant by Simon de Stocha, who was living in 1226,of twenty 
acres of land in Chiddingfold to Laurence the glass-maker (Vitrearius). 
In a tieed of 1280 the “ oven-hus-veld ” is mentioned as a boundary. 
This field has been identified and within its area fragments of fused 
glass and of broken crucibles have been discovered. In another deed, 
dated 1300, William “le Verir” of Chiddingfold is mentioned. 

From the fragments of crucibles which have been found in various 
parts of the district it has not been difficult to determine their shape. 
They were open bowls, made of clay, with incurved mouths, varying in 
thickness from one to two inches. ,The largest of the crucibles must have 
been about twelve inches deep, eleven inches across the base, and nine 
inches-.across th« contracted movjth. It is less easy to reconstruct the 
furnaces and the facjtories or glass-houses, *vhich sheltered»them. The 
‘glass-men moved frequently from place to place in search of fresh sup- 
, plies of fuel. ‘Beech-wood W'as {heir favourite fuel'and the side of a 
wooded hill their favourite site. The'glass-houses were temporary wooden 
, structures with large openings left in roof and walls for the escape of 
smoke and fof free .access*of air. I’he monk., Theophilus, who wrote,, 
probably in the thirteenth ceptury, has left .a description of a gl^ss- 
furnace in his Schedtdadwersarum artkm, and there is a Flemish drawing 
of a glass-furnJce of th^ lattei; part of the fiffeenth century in the manu- 
scrip^’department, of the Bijtish Museum. It was an oblong building 
of “stones and clay’’ aboyt fifteen fSeftin length by ten feet in width. 
It was divided perpendicularly by a wall into two chambers, one for 
melting the glass anlS the other for annealing or ^cooling the glass-war^ 
when made.,The whole’was covered by an prehed erown, the part over 
the melting chamber being higher than the j-est. The crucibles stood t)n 
a raisedTlatfertn in the melting chambei;, and fuel, ih,the form of beech- 
wood billets, w^as introduced through an opening at a lower level. There 
was a small hole in the upper part of the wall dividing the two chamber^ 
and a larger opening or chimney for the esesfpe of smoke and wasted 
heat in the crown of the annealing chamber.' ^Pn a level with the crucibles 
• in fhe walls of the melting chamber were arched apertures, which could 
without difficulty ttp wholly or partially closed, for.plaoing the crucibles 
in position, filling them with raw material and removing the melted 
glass. 
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Another, but later form of furnace, was^in shape like an old- 
fashioned beehive, with a basement and two vaulted floors. The base¬ 
ment was for burning fuel, the first floor for the crucibles, and the upper 
floor for the first process of annealing the manufactured glass. A central 
opening through the floors and dome served as chimney, and the wall 
of each floor had one or more external openings. Adjoining the furnace 
was a tunnel-shaped oven, called the “leer^,” about eighteen feet in 
length by four feet in width, by two feet in height, with a fii'eplace and 
an opening at the end nearest the furnace, and another opening at the 



Fig. i6. Seventeenth century glass f«rnace., 

A, Fuel ekamber. B, Melting chamber. C, Working openings, with 
tempoidry screen^ or “collars.” D, Annealing chagiber. E, Crucibles. 

Blancourt’s Ajf of Glass, English Edition, London, 1699. 

opposite end. The*glass-ware*was removed with a fo»k Jrom the top 
floor of the furnace into a rnQvable ij-on^an resting near. Uie fire ip the 
leer, and was grac^ilally cooled by pushing the pan away from Ae heat. 
A pan when filled and moved'from the fire was replaced by an empty 
pne. There were at least three other ovens or kilns: one for baking and 
heating the crucibles, one for burning brake-ferrr or ]peeeh-Wood into 
ash for the extraction of al|fdli aijd^nhird called the “calcar” in which 
the mixture of raw materi^s under\yent a preliminary fusion to fbrm, 
the “frit.” 

With regard to tne preparation ol the alkali, Theophilus gives the 

* “heer,” so spelt in Merret’s translation of Neri’s Ail nf Glass, 1662. 
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following instruction: “ If it please youHo make glass, first cut up much 
beech-wood and dry it w;pll: then burn it equally and, diligently collecting 
the ashes, be careful not to mix any dust or stones with them.” The 
ashes were placed in cauldrons of water and a crude carbonate of potash, 
hnowh as pearl ash, was obtained by evaporation. Brake-fern, which had 
been cut when green and “at such time as the moon was increasing and 
near its opposition to the sun,” was similarly treated. 

A mixture of the extracted alkali with sand and a small proportion of 
lime was heated in the “calcar” until partly fused. When cool the fused 



• . •Fip. ^7. Glass-making tools. 

A, filowing-iron. H, Ponte? or puntee. (^Scissors. D, Shears oi*shaping-tool. 

E—N, pincers, ladles, ghovels, drainers and other impl^ents used in glass- 
making in seventeen^ century. Blancoifrt’s Art of Glass. 

mass, c*alled “ frit,” was Broken intofragmfint.s and shovelled into crucibles 
Standing in thf melting furnace* In.the crucibles the frit melted, became 
fluid and threw to the surface a scum of impurities, ^fter the scum had 
been removed by skimming the remainiifg glass was ladled into pans of 
water. The water was drained off and the glass, when dry, was »eplace 4 
in the crticibles for final melting. » 

When the second fusion was complete a's^mple «f the glass was taken 
by dipping an iron rod into the crucible, an 3 if the glass proved to be of 
good colour and fairly free from bubbles, work was started. 

The tools of the early glass-blowers were very simple, the most 
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the shaping-tool and the 
nch or chair on which the worker sat. The blowpipe consisted of 

pipe Ihe end of the pipe was heated, dipped in the molten glass and 
twisted so as to collect a coil of glass, just as thick treacle may be Voile^ 



withdrawal of rda fand r^ "r w. ^’i 

ducing the s,zc ol theae openm^ - 

h^-^ad been 

piece and gfadX^rLed --th- 

dition of ever)' land fjf hollow vessel The s^ha ^ ” f 

l»i' of sugar h./ZirZZZZf.lZf 
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It was used to grip the glass bulb, elongate it if necessary, and press it 
into any required shape. The “pontee” was a rod of iron, from four to 
five feet in length, used for gathering small pieces, or seals, of molten 
glass and for temporarily holding, by means of a seal, a glass vessel in 
process of manufacture. 

The workman sat on a wooden stool between parallel, projecting 
arms, on which he balanced the blowing-irbn or pontee carrying the 
vessel, and rolled it backwards and forwards^ whilst shaping it by the 
pressure of his tool. Whenever the glass became cold, the vessel was 
thrust through an aperture in the furnace to- regain plasticity by re¬ 
heating. 

With these primitive tools small bowls cups and bottles were at first 
produced, and as the skill and e.xperience of the glass-men increased 
bulbs'w^e njgde of sufficient size ta be converted into flat window-glass. 

The instructions of Theophilus |or makihg “brode,” “spread” or 
sheet-glass are rathbr ihvolved: (f) pierce the end o^ a large elongated 
•bulb and wideft the aperture to'equal the'bulb’s largest diameter; 
(2) pinch together the mouth thus formed so that the narrow space 
remaining ^:an be spanned ^nd hel(j by a seal of glass attached to a 
pontee; (3) break the bulb, now supported by the pontee, from the • 
blowing-iron, and widen the apttture due to thtj breakage so as to form 
an irregular cylinder; (4) detach <h^ cylinder from the pontee, anneal 
it and, wh*en cold, split itfrom end to end by tfie application of a red-hot 
iron; (5) place the cylinder on»the flat betj of an oven, heat it, and as the 
cylinder opens, owing to the heat, flatten (spread) it into a sheet by 
means of a rod* of iron or wood? Another process of making flat glass 
in the f<jrm of discs or “j:rowns” is not (jescribed by Theophilus. In ' 
this process the l?ulb was caused to widen instead of _t6 lengthen, so that 
its diameter gr£dtly exceeded its*length.. A'pontee held by an assistant 
was cemented by a seal of jnolten glass tb tjie centre of the bulb opposite 
to its attachment to the blowing-iron. This attachment was severed by 
a sharp bJpWand the bulb, with an opening at the point of severance, ' 
remained sealed tft the pontee. The workman took the pontee from the 
assistant, strongly heated the fractured operting of the bulb and by 
rapidly trundling the pontee, as a •stable-man trundles a mop, caused 
the bulb to expand vto a flat disc? Although the^disc^ or “crowns,” 
owing to their shape and the pontee mark, could only Joe cut into small 



i6 CHIDDINGFOLD 

pieces, they had a briHiant surftce and in this respect were more suitable 
for glazing than the spread sheets of “ brode glass. 

The earliest reference to window-glass in England is in the Account 
Rolls, 25 Edward III, connected with the building of St Stephen’s 
Chapel in Westminster. In 1352 John de Lincoln Master of the Works 
in the King’s Chapel and John Geddyng were given a roving commission 
to “ provide, procure and "buy as much glass as should be required for 
the said Chapel and also_, to provide workmen, glaziers and others and 
carriages for the said glass.” A list of twenty counties is given in which 
the quest might be made, Surrey and Sussex being the first two on the 
list. The following entries occur in the AdcountsL “ October 30^. John 
Alemayne for 303 ponder of white* glass each ponder of five pounds, 
bought for the glazing of the said windows; W. Holmere.for carriage 
of the said glass from Chiddingfold to Westminster I^Nbv. 7. 

John de Alemayne for 36'^onder (jf white glass.’> “Dec. 12, 60 ponder 
of white glass, bqiught at Chiddingfdld.” Onl/ wBite glass appears at 
that time to have been obtained from Chiddingfold. ’ • 

In 1378 John Shertere (Schurtere), a glass-worker of Chiddingfold, 
died. His widow, Joan, engaged a, Staffordshire man, John.Glaswryth^ 
to carry on thfi work fof her for six years, and arranged that he should 
receive “ zod. per shen/ir shev of brode glass and 6 d. for every hundred 
of'vessel.” This proves ^that* the ^ame glaSs*house turned out both 
drinking vessels and flat glass for glazing. 

The Shertere glass-house^ passed inUo _tht hamis of th^ Ropleys, 
and then to the Peytos, in whose hands it remained until the early part 
of the seventeenth century. The burial registers of Chiddingfold Church 
contain the following entriej: “1610 John Reytoe, glass makpr: 1614 
Will Peyto, glass-maker.”* 

Sometime after 1551, as'reoordtd in Thomas Charifotk’s Breviary of 
Philosophy^, puWished in 1557*, a mysterious foreign glass-maker was 
established in or near Chiddingfold. He was a person of some im¬ 
portance and of considerable dexterity. He had to be approached by 
applicants .for* his wares “in most humble wise’’ and he* could make a • 
glass box of the shape of*an egg wliich would open and shut “ as^close 

1 Antiquities 0^ We^minstet, The Old Palace, St Stephen’s Chapel. John Thomas 
Smith. 1807. 

“ Printed in Ashipole’s Theatrum Chetnicum. 1651. 
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as. a haire ”; no mean achievement. An inquiry in \ 567 as to ttie manu¬ 
facture of window-glass in Chiddingfold elicited the reply that no win¬ 
dow-glass was then being made, but only small articles and rough goods 
such as urinals. It is possible that the window-glass makers had already 
conlmenced their migration to Sussex, Hampshire and Gloucestershire. 
The inquiry arose in connection with an application by. certain foreign 
glass-makers for a monopoly for making window-glass. The application 
was supported by Jean Carr6 (Quarre) residing in London, but a native 
of the Low Colmtries 


fNFLULNCE OF THE LO,W COUNTRIES FRANCE 

Some light is thrown on the condition of the glass industry during 
the sixteenth and seventeenth centuries by rejords of the applications 
fqf’monopoly-patents, by the docunjents conferring licences and by 
complaints made.concerning their effect.. It is true th|t the promises 
eontained in the applications were nt)t^fulfilled,*the conditions imposed 
by the patents were not carried out, and that it is difficult to piece 
t»gether a connected account. 

In*the last half of the sixteenth century owflig to religious troubles 
in Frartce and the Low Countries,'and jhe consequent interruption to 
trade and manufactures, many foreigfl glass-wqrkers were not unwilling 
to come to England, and the applications for monopolies hinge on the 
•possibility “of bringing them, (Tver. Th» applicants undertake that the 
glass, whether “ ^at or vessels*,” made by the foreigners in England shall 
be at least as good and,as cheap as the glass then being imported, and 
promise that Englishmen Aall be so effectpally taught the “ arte, feate 
and mysterie ” t^at at the end of a,fixed term they sh^f be able to make, 
glass as ‘well as the foreigners. The Stale-paperS (domestic) of 1567 con¬ 
tain an application from Pierre Briet and jiean Carr6 (d^arr or Quarre) 
(already referred to) for a licence for twenty-one years to set up a glass¬ 
house in I^ondpn, similar to those in Veniee, for the manufacture of 
crystal glass for drinking vessels. Briet and Carr6 belong* to.the Low 
Counq-ies but are residing in England^ and tire recommended to Sir 
Wiliam Cecil by the Vidame (Steward) of the Bishop of Chartres. 
They stafe that they aan obtain ail the materials in tKe country, except 
soda, which will be imported from Spam, and propose <0 procure their 
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fuel from Arundel. That they wanted not merely a licence for making 
glass, but a monopoly of manufacture and the stoppage of the importa¬ 
tion of foreign glass is proved by Carre’s statement that he had already 
erected a glass-house for making Venetian drinking glasses in the City 
of London by leave of the Lord Mayor, as well as a window-glass 



Fi@ 19. Thick rib mouldecKlask. Found in Ox^rd. 

Fragments*of sirflilar flasks found at Woodchester. 

Vicuria and Albert Mu^um. 

factory in Sussex by the gracious permission of the Queen. It has been 
impossible to locate Carrefe London glass-house, but, feeing connected 
with Antwerp, he may^have been instrumental in’bringing from that 
aty the Venetian Cavattf, wh^ worked ivith Casseler, probably„in the 
all of the Crutched friars. Th^ application of Briet and Carre .was 
closely followed by another in the names of Carre and Anthony Becku, 
alias Dolyn, foi*a monopoly of the manufacture of tinndow-glass. 
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A monopoly for making drinking glasses was not granted, but a 
licence for twenty-one years for making window-glass is dated September 
,8, 1567. The concession is to Anthony Becku, alias Dolyn, and John 
Carre, born in the Low Countries under the dominion of our “ deare 
brother Philippe King of Spayne.” They are granted the privilege of 
exercising and practising the “arte, feate or mysterie of making glas for 
glasinge such as is made in Fraunce, Lorayne and Burgondy.” No 
other person without their licence will be allowed to exercise the same 
art within the Queen’s dominions; they are permitted to build “four- 
naces, bowses, buildinges andpther engins mete and necessaire’’ subject 
to proper agreements being made fop the acquisition of sites; they are 
to render a just and faithful account of all the glass that Is made, and pay 
as royalty such sums*of lawful money as at this present or heretofore have 
bSep paid by lOerchant^ for such glass brought from<any parfclieyond 
the seas. Finally, they are bound to tSach to the utmost of their “con- 
nynge ’’ skill the perfect making of glass for glazjng to a'suitable number 
of Englishmen and will not be harripered by existing restrictions on the 
number of apprentices. All privileges, howevei^ may be cancelled if at 
least two n^w fuftiaces have'not been set to wprk by Christmas 1569. 
Carre, having obtained the monopply, disregard^ the joint interest of 
Becku, alias Dolyn, and t»ok Pierre ^riotdnto partnership. The first of 
the complaints is a letter fpom Anthony Becku,*Carr6’s partner, to “ The 
Rt. Hon. Sir Willianj Cec^l, Knight, the Queen’s Majestie’s principall 
"Secretary,” dated 1568. (Laftsdowne IViSS. No. 76.) Becku complains 
that he is unable to fulfil‘his obligations owing to the insubordination 
of the Lorraine glass-^^orjters, who refuse to reco,gnise his authority 
because His nanjc Vas not included iff the Contract they had made with 
his partner Carrts^ Becku enclosdfe a copy of ji conti^ct between John* 
Quarre (Carre), John Chevallier and Thomap and Balthajpr de Hennezel, 
Esquires. This contract requires Thomas and Balthazar de Hennezel, 
dwelling at the glass-houses in the Vosges, to transport themseWes to 
England, tt) bring, with them four gentlemen•glasiers,,namely two 
“tercieurs’ ” and two gatherers, and to build two ovens to make “great 
• • * 

\ The word “ Tercieur** may be the key ta explain why*a crafj, practised in England 
for many ye^rs, had to be rt^taught. The method described by Theophilus (see page 15) of 
making the glass cylinder which was to be flattened into a sheet, was gxtremely primitive, 
and seriously limited the size of the sheet. The end of the bulb which had been opened to 
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glas.” Two methods of making flat window-glass have already been 
described, one method produced “tables,” “crowns” or “circles” called 
“ Normandy” glass; and the other produced “ great glas,” “ brode-glass,” 
“spread” or “sheet” glass, called glass of Lorraine or Burgdndy ^(see 
page 15). The Hennezels are to be responsible for the supply of “ sandes, 
asshes, SaflFre' and all other provisions,” and,unless prevented by sickness 
or “urgentletts,” are to make every day in each of the two ovens thirty 
“bundells” of glass “whyte or coulleurs.” The contract ig to be in force 
for nine years. The dispute between Becku and Carre seems to have been 
complicated by disagreements between .the glass-makers engaged by 
Becku, who came frhm Normandy, and the Hennezel contingent from 
Lorraine. In August, 1569, Richard Onslow and William More were 
sent from London to enquire into the quarrel between Anthqmy*Becku, 
John Carre and Beter and John Bougan (Bong^;»). * 

John Carre settled permanenfly .in England? He erected two housfcs 
to make glass sh Fernfold Wood,^ Wisborough Green, and one “fair 
dwelling house, covered with shingles, and the windows thereof-wefl 
glazed.” He died in Jiis fair dwelling-house, and the Wisborough 
registers record that “Joh: Carry; Mr. o*f the GlasFouse Vas bur: at 
Aufolde May 23, i5‘J2.” Carre’s shgre in the glass monopoly^patent 
passed, in 1576, to Peter Appefl apd Pierre,Briet. 

A letter from a glass-worker, named George Longe* to Lord Burleigh 
in 1589 recounts the terms of the monopoly patent granted .to Carre 
and Dolyn ir» 1567, and also*the terms of the agreement between Carre' 
and the Hennezels. He points out that the conditions imposed have not 
been fulfilled, that royalties have not been paid,*that many glass-houses 
are at work without licences^ that the Art has not beeft eJTectually taught 
■to Englishmen, arfd that yast tracts ofTorest have been wasted. In order 
to remedy the^ evils he afk$ that a monopoly for window-glass be 

the full size of the proposed cylinder was re-heated and pinched together into the shape of 
the fi^re 8. A pontee was stuck to the centre of the 8, and the opposite end of the bulh 
was severed from the blowyig-inW to be opened to the original size ©f th*pinched end. 
The diameter df a bulb, which could be pinched in the way described, must have been 
small, and the marks Jiroduce^by pinching could only be removed with great difficulty. 
The process, however, could be carrieB out by two men. If a third man were effiployed 
the pinching of the cylinder could be sfiminated and a much larger sheet of fiflass 
produced. 

' Saffre possiblj^ same as “saphora’^ a form of alkali: see Taxation of English Glass in 
Seventeenth Century, by Francis Buckley, “Barillia or Saphora.” n. 21. 
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granted to him, equal in every respect to that granted to Carri and 
Dolyn. If his petition be granted, he will reduce the total number of 
glass-houses in England from fourteen or fifteen to four, but will erect 
others in-Ireland, where every glass-house will be as good as a garrison 
of twenty men; he will find work for all the “ poor strangers ” who may 
be displaced, and will teach Englishmen the ^rt of glass-making. In 
place of royalties he will pay a fixed rent on each glass-house, and will 
put in sufficient security not only to perform all things concerning the 
patent, but also to repair-his “Honor’s buildings from tyme to tyme 
with best glass during the terjn of the said patent.” George Longe in 
his petition stated that he was a glass-worker himstlf and it is possible 
that he may have been connected with Henry Longe, who had a small 
holding in. Chlddingfold in 1542. He started one or more glass-houses 
in" Ireland* but^he result of his petitfon is unkmown. , 

• The introductiorf of* glass-worker* from the Low Countries and 
France by Carre* had a far-reaching influence on the* English glass 
industry. The names of the first comers and their descendants, often 
strangely mutilated, can be traced in church-registers in Surrey, Sussex, 
Hamps'hire,* Gloflce.stershire,* Worceslershire, ^in Newcastle and in 
London. Their wanderings were guided by the attraction of fuel, first 
in the form of beech woods, and latterl5l of coal,'and by the existence 
of settlements of Vo-patriots and co-religioniste. They have left traces 
behind them consisting of, the foundations of furnaces and ovens and 
*scrap-heaps containing fragnpents of c/ucfbles as well a^ of window- 
glass and vessels? Furnace-foundations have been found near Chidding- 
fold, Surrey, at Buckholt near Salisbury and at Woodchester near Stroud. 
A referent-c to the Ruckholf glass-house is fctund in Sir Robert Mansell’s 
sunimary of the history of glass-mjfking in England. Writing towards the. 
dose of tlw reign of James I, he says: .‘’Buckall, within six miles of 
Salisbury being a wood of g!-eat content wa? wholly consumed by glass- 
makers.” A site in Buckholt farm, always known as the Bottle-fagtory, 
was excavated in i860. The foundations of a rectangular brick-built 
furnace were found, and also of four Smaller fi^rnace% or ovens, one at 
eskch corner of the main furnace. These may have been used for annealing 
the^nished glass, baking crucibles, burning beech-wvod for ash, or for 
the preliminary melting of the glass mixture. Amongst the fragments 
of glass discovered on the site were feet of beakers wifh wide tubular 






FOREIGN GLASS-MAKERS 


23 






ABC 
Fig. 22 

FigS. 21 and 22. Reproductions from fragments dug up on 
• the site o^a sixteenth century glass-hous^ in Gloucestershire. 
A, Tumbler with base decorated <lfith rig-a-ree ring. Goblet 
with Vandyked line of ornament. C, Tumbfer with threaded 
decoryion. 
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hems and the base ot a square-bottomed tumbler with a beaded 
edge (Fig. 20, 2 and 3). 

The Woodchester site was discovered and has been excavated by, 
Mr Basil Marmont, who has a large collection of fragments of crucibles 
and glass. The plan of the furnace is circular, an important constructional 
improvement. In all the scrap-heaps the window-glass fragments are, 
with few exceptions, of a greenish tint and of broad or sheet-glass. 
Associated with the fragments of flat glass found at Chidjlingfold, flakes 
of flint, like arrow-heads, have been found which were undoubtedly used 
for marking if not for cutting the sheets pf glass. It has been possible 
to build up some of "the drinking vessels from their fraginents: there are 
two principal ty^pes: the square-bottomed tumbler with a beaded cord 
running round the edge of the base (Fig. 22, A), and the krajght horn- 
shaped^goblet, with an open spreading, widely,hemmecf foot (Fig. ?i'). 
These two types have been found at Chiddingfold,Buckholt and Wootl- 
chester, and theit are specimens in the Guildhall Museum, London, and 
in the Syer Cuming collection in ISoufhwark. In the Woodchester scrap- 
heap a fragment of a goljlet has been found with a trailed or looped band 
of dark green glass running round the bowl, reminiscent of the simpler 
trailed decorations on Anglo-Saxon and Roman vessels (Fig. 20,3 and 6 
and Fig. 22, B). Associated with_ the fragjnents of vessels are many 
ornamental bosses or “ pfunts” (Fig. 20,7), wjiich have beenibroken out 
of vessels, as well as curious toadstool-shaped sqlid glass implements 
for which it is difficult to assign a use. They may have been used for 
smoothing cloth or linen, or for holdiyg and spreading but lace or other 
fine fabrics for darning. There are also pieces* of flat, deeply ribbed, 
wine flasks (Fig.tiq), which*may have been mtendecf tq imitafe the flat 
tvicker-covered bottles in which spm^foreign wines wel-e imported. In 
addition to furnaces and fragrpents the foreign glass-workere left their 
names in documents and registers, and it will make the story more clear 
if thefe references are set out in a chronological table. For information 
on this subject we are ahiefl^ indebted to Sydney.Gla^ebruok^ Collection 
for a Genealogy cf the poble famtlies of Henzey, Tyttery and Tyzack, 
printed in 1877, and to the Rev*. A. W. Cornelius Hallen’s contributions 
on the same sybjeat to She Scottish Antiquary of April, 1893. 
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1568. 

1572* 

1576. 

J 577 - 


' 579 - 

1581- 


1589. 

1599- 


*601. 

1612. 

iftiS. 

1621. 

1619. 

1619. 

1620. 

1625. 

1631. 

1647. 

1636. 

1679. 

1 984. 

1684. 

« 

1694, 

1738- 


CHJV 9 NOLOGICAL TABLE 

Thomas ile Hennezel, Balthazar de Hennezel, of the glass hduses of the Vosges. 

Lansd. MS. No. 76. Letter enclosed by Becku alias Dolyn to Sir W. Cecil. 
Joh. Carry of the Glasshouse, buried Aufold. Register of Wisborough, Susse.K. 
Jan. de Tisac, Pierre Vaillant, Claude Potier.i Registers of I’Eglise Wallonne de 
ouvriers de verre a la Verriere de boute haut. Southampton, containing lists of 
Mr de Hennese et son fils Louis de Hennesey, I those who made profession of faith 
Arnoul Bisson, Jan Perne, Jan Bure, tous def^ and were admitted to Holy Com- 
bocquehauti 1 munion, printed for the Huguenot 

Mr de Hou, Verrieren de'bouquehaut. | Society. 

1600. The names, He'nzy, Tyttery, Tyzack,t 

Bongar, Cockery (Caqueray), and the marriage' „ . • , c 

of'John Tizacke, alias krrye,. to • Mary j Registers of Wisborough, Sussex, 
daughter of Peter Bongar. j 

Ailthqpy son of PSler Boungar buried.^ Register of .411 Hallows, London Wall. 
John Pillney, buried,*.a Frenchman of the\ 

Glass-house; Abram Tyzack son of a J^rSnch-l 
man at the (Jl^ss-house, baptised. . f 

Anthony Voydyn, glass founder, burie*!. j 

John son of Paul and Bridget Tyzack, baptised. 


Registers of Newent, Gloucester¬ 
shire. • 


Register of Kingswinford, 
Worcestershire. 


Regis|jers of Oldswinford. 


Paul son of Jacob Henzie, Jacharias son of 
Fowler Henzie, baptised. 

F,8ward Henzey of Amblecote, broad-glass- 
maker, died. , * • . . * , 

John T^sswicke son of Ximothy Tesswick, glass-maker, a Frenchman, baptised. 

• , • Register of St Nicholas, Newcastle-on-Tyne. 

Isaac Henzey, glass-maker; Jacob Henzey, » ^ 

Samuel Tizicjt, glass-maker; David Tyttere, 

glass-m^er. , • , . d • • RegiStersof All Saints, Newcastle- 

Damel Henzey, broad-glajs-maker; Perigrine > 

HenSey, broad-flass-makef. • a 

Tubal Crisso'ji, workman St the Gtiss-hoiise. ( 

Robert Tyzick, Jiroad glass-maker. • •' * • 

Jacob Tlu Houx, buried. Register of All Hallows, London Wall. 

Lease to Jacob Henzey, William Tizacke and \ 

Daniel Tittcry of the Western glass-houses. [ Orders of Common Council, 
Lease Jo JoJin Henzell, Peregrine Tyzack and j ,Newcastle-on-Tyne. 
others of the Easilrn Glass-houses. ^ * , 

Memorial to Timothy Tizack and Elizabeth his ^ife, witbthe motto “Seigneur 
j% te prie garde ma vie.” • Gateshead Parish Church. 

Gift by Paul Henzey of Amblecote to*parishioners,of 01 )) Swinford and Stour¬ 
bridge of a silver Ctatimunion Cup bearing the motto “ Seigneur je te prie garde 
ma vie.” * Church-wardens’^book, Oldswinford. 

Joshua Henzey, the younger, of Amblecote, died. Register of Oldswinford, 
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.VENETIAN INFLUENCE, 1549-1592 

In order to follow the development of glass-making in England it is 
necessary to shift the scene from the woodlands of Surrey and Sussex 
to London. Venetian drinking glasses had found their way to England 
in the fourteenth century. Thus it is recorded that in 1398 safe-conduct 



FiK; 23. Jacob VerzhliJii. 

• • « * * 

From a brass in the choir of Downc Chuich, near Orpirtgton, 

* , l^ent#datc 3 1606. 


was granted by King Richa/d*II for two \ 4 enetian galleys to enter the 
port of London and permission was given for the sale on hoard of small 
wares, namely glass vessels^nd earthenware. 

The demand for Venetian glasses steadily increased, they were stored 
in the great houses and wre accounted equal in value to vessels of,silvej^. 
Henry VIII had a collection, and some of his glass cups were harnesged 
in gold. 

Many attempts were made* by speculative mefthants to induce 
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Ven«to gta-blomrs to settle in Engljid .„d teach Englishmen 
he rehnements of ,heir craft. In .54, eight gtas-blowers of Murano 
.left Venice on account of slackness of work, made their way to .London, 
and entered into a contract to make drinking glasses of Venetian design 

r H P-’" Casseler, 

Marco and Piero Ternbile, Gracioxo, alias Disperato, Baptista da Chiari, 

Alvixe di Albertmo, Hieremia Pixani and Sebastian Zanon. It is known 



Fig. 24.1 The wife of Jacob Yerzelini. • 

F'ronY brass in thcchoir oHiowne Church,’near Orpington, 

Kent, dated«i6o§. , , ’ 

• 

that they worked near the .Tower and if ii probable that their factory 
ivas establishetj in the dining-hall of the House of the Crutched Friars, 
:n Aldgate.whiph had been surrendered in 1^39. Stow, writing in*i598! 
said the Friars’ hail was made a glass-house, where drinking glasses 
■Ijere made. The hall was certainly used by Jacob Verzelini as a glass- 
^owse in 1573. The eight Venetians,*on being recalled to Venice by the 
council of Ten, attempted to break their contract, ‘but Vere detained 
n the Tower. They obtained permissioh from the Council to remain in 
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I'ig. 25. Crystal glass ^-ith slightly brownish tint, hollow yioul^ed 
knpp, and tw(fhorizontal lin^s of enamel. DiamondVoint etching. 
Made by Ve^^elini, probably at the Broad Street works. 

E^ted 1586. British Museum. 
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London sufficiently long to fulfil their undertaking and in 1551 with the 
exception of Iseppo Casselerlhey are reported to have returned to Venice. 
.Casseler entered into partnership with Thomas Cavato, from Antwerp, 
and continued to make glass, probably in Crutched Friars, until 1569. 

J*acob Verzelini, who was also connected with Antwerp through his 
wife, had commenced work in the Hall of the.Crutched Friars before 
1573 and remained there until 1575, in which year it was destroyed by 
fire. Venetian drinking glasses may, therefore, have been made in this Hall 
almost continuously from-1549 to 1575. Veszelini, apparently, moved 
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Fig. 26. Colourless crystal bowl; 13* inches diam., 4I inches deep, with diamond-point 
etching'; attributed to Verzelini. JvOndon Museum, Lancaster House. 


his works»to a site at the eastern end of the Church df the Austin Friars 
in Kroad Street, although h% contieued to live near hi§ old factory. ^ 
Little ij known of Verzelini beyond \^hat Is told by the memorial 
brass plate embedded in thtf chancel floor ot the little church of Downe 
in Kent. It be^irs the engraved portraits of Jacob Verzelini, Elizabeth 
his wife, aad of sewral^children, graduated»in size, all stiffly robed in 
Jacobean costumes, and records that Jacob was born in the Chy of Venice 
ayd died in 1606, aged 84, and that his,wife ^izabeth, of the ancient 
houees of Vanburen and Mace, died ha 1607, 73 ', According to the 

Patent Roll of Elizabeth, 15 December 1575, a special licence was 
“granted to James Verselyne a Venetian, inhabitinge within oure cittie 
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of London, who hatfie sette uppe within oure said cittie one furneys and 
sette on worke dyvers and sondrie pars’onnes for the makynge of 
drynkynge glasses suche as be accustomablie made in the towne of 
Morano.” The usual conditions are inserted: the licence is for twenty- 
one years: the drinking glasses are to be as cheap or cheaper than those 
commonly imported: no. similar glasses are to be made within the Queen s 
dominions by other glass-makers, or to be imported, and Englishmen 
are to be taught the craft. 





Fig. 27. Two figures fr»ma picture by Samuel Moore |)f the Coronation Bai^uet held in 
Westminster Hall* 23 April <685* “Mdbre flourished about 1715,” Bryan’s Dictionap'. 


If no Venetian glasses wei'e imported during the period of,the licence, 
there are several glasses and fragments of glassesof distinctly Venetian type 
which must be attributed to Verzelini’s city glass-house. characteristic 
is the deeply ribbed hollow “ knop ” or boss in the ^em,.and,some of the 
more cos.tly*pieces are decorated with diamond-point etching. There is a 
green wide-bowled tazza (Frontispiece) belonging to Mr Wilfred Buckley, 
which was given b,y La^y Georgind Smythe to Horace Walpole. It is de¬ 
corated with diamond-scratched scrolls, and bears the date i5§o and the 
initials A. F. An almost colourless goblet (Fig. 25) in the British Museum 
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is similarly decorated and bears the date 1586, the'initials G. S. bound 
together by a true-lovers’ knot, and the words “ In God is all mi trvste.” 
The bowl is encircled by two parallel bands of colourless glass and by two 
fine lines of white enamel. These glasses show very advanced technique 
and Appear to be made, as Venetian glasses are made, of soda-lime glass. 

Samuel Moore’s picture (Fig. 27) shows that drinking glasses of 
Venetian type were in use up to the end of the seventeenth century. 

In 1592 the Broad Street works were taken over by Sir Jerome Bowes, 
and later passed into the hands of Sir R. Maqpell. 

INTRODUCTION OF COAL AS FUEL: MANSfUL’S REGIME 

Sir Jerome Bowes (JeromimUs Bowes, Miles), jvho succeeded 
Verzelim in 1592, w^s a man of some distinction, and Pepys refers to 
th« bold front be exhibited to Ivan the Terribly, on the occasivn-of his 
enjbassy for Elizabeth In 1593- He lexercised the privileges of his 
monopoly and it is recorded that in 1598 .he compelled,a Frenchman, 
named Hoe, to close a glass-house in’ Qloucestef where he was making 
a great quantity of glasses without a licence. In 1607-8 at the end of 
the teriti granted to Bowes the monopoly for making drinking glasses 
passed to Sir P. Hart and Edward Forcett. In 1611 a patent was granted 
for the Construction of glass-furnaces’ to burn coal aiM in 1612 a monopoly 
was granted for tnaking alf kinds of glass,’jusing coal for fuel, to 
Sir Edward Zouch, Bev's^ Thelwell and others, including Thomas 
Mefflyn whb appears to have IjCen the e)jpei;t and who was succeeded in 
1614 by Robert JEellaway., Tlie rights of Hart and Forcett, however, 
were safeguarded. In 1^15 the use of wood as fuel for glass furnaces 
was forbidden by proclamaSon. In 16/3 a import had been made to the 
kin^ on the quality of the glass made in a factory, r^ently erected in, 
Lambeth b,y Zouch and Thelwell, where* Scotch coal was used. The 
glass was pronounced to be •“ generally goo 3 and clear but occasionally 
uneven and full, of spots.” 

Sturtevsipt ip his Metallica, 1612, compkins of no such defects in 
the green glass for Windows melted it» a “ wind ” furnace ^fritll pit coal 
a%fuel.at Winchester House, Southwark, It i# probable that the spots 
of Zouch’s glass were due to the action of the r^duc^g atmosphere of 
coal fire on the lead flux contained in the mixture for mirror-plate glass. 
No such flux would be used in the mixture for green window-glass. It 
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may be suggested that dome-shaped, covered, crucibles were introduced 
to protect the mirror-plate glass mixture from the reducing action of the 
fire, and that the loss of heat due to the substitution of covered for open 
crucibles led first to the use of increased proportions of lead flux to in¬ 
crease the fusibility of the glass mixture and to the gradual developfnent 
of the glass now known as English flint-glass. The total replacement of 
carbonate of lime by oxide of lead, whether in the form of litharge or red 
lead, was not, as claimed by Mr Hartshorne, the result of a sudden in¬ 
vention by Powlden, or Xilston, or Ravenscroft, but of successive tenta¬ 
tive experiments to make a more readily fusible glass. The use of the 
carbonate or oxide of lead as a glass flux is referred to in Neri’s Ar{of Glass 
published in i6ii but the perfected fliht-glass, composed of sand,lead and 
potash, probably only dates from the middle of the.eightefentb century. 

By the year i6i8 Sir Robort,Mansell, who .had been one of Sir 
Edward Zouoh’s colleagues., had acquired by purchase the whole 
interest of the glass monopoly. *Robert Mansell (1573-1653), son bf 
Sir G. Mansell of Margam in Glamorganshire, was knighted by 
Elizabeth for serving with distinction at the siege of Cadk, an*d aft*- 
wards became Admiral of the Narrow Seas and Vice-Admiral of the 
Fleet. In Parliameift he repj-esented, first,^ King’s Lynn, and subse¬ 
quently Carmarthen County. He m’arried Elizabeth Roper^ In 1639 he 
dates one of his many letters in defence of tl^e* glass monopoly from “ my 
house at Greenwich.” The jmdlnopoly was a constant subject of contro¬ 
versy, repeated petitions being made for it^ suspension or repeal. His 
chief assailant was Isaac Bungard (Boun^erj^ window-glass seller of 
London, who cpmplainpd ef the,quality anti price sf the window-glass 
. sold by Mansell’s agents. A certificate in ihvour of the glass was ^iven 
by the Glasiers’ Company, but Inigo Jones reported it toj^e “mixed, 
good and bad, and very thfti in the middle?’’ Mansell accused Bungard 
of interfering with his supplies of fire-clay and of Scotch coal, and of 
enticing his workmep to "Jeave him. These charges were J;o a certain 
extent substantiated and the stoppage of the supply of Scotch coal for 
the London glass-housel led te the substitution of coal from Newcaslje. 
The decision to jase Newcastle coal in the London glass-houses.was 
made by Lady Mansell who acted as director of glass-factories whilst 
her husband ^as engaged abroad in the king’s ser^ce. There were 



SIR ROBERT MANSELL 33 

factories using coal for fuel, established* or licensed by Mansell in 
London Newcastle, Stourbridge, Swansea, the Isle of Purbeck, King’s 
Lynn Milford Newnham and Aws^^orth. Amongst the glass-houfes 
m the London district were one in Broad Street for Venetian drinkZ 
gkssee, formerly used by Verzelini, one in Lambeth for mirrorXe 
and several for window-glass and bottles ^ ^ ’ 

.he B,.:S si™ “r' "»"> 

been melted away to pothing amongst those'hot Venetians. 

In*1621, 27 March, he says; 

j ^ ^ roots and stack it in c^cks like hav to drv Wh#»n 

dry they place tfie shrubs in a trench and set fire to them. The pft is cTosed and len 
after some ddy., it is opened, the BariHia juice is fpund turned into a bLe hXt™!’ 

In a addressed to the Honourable SirRobert Mansell, Vice-Admiral 
of England, dated from V^ice, 30 M^y 1621, he sayS, these two Italians 

X Zf work¬ 

men that ever blew crystal. One is^llied to Antonio Miotti, the other 

. a cousin of Mazalco, I have written to ‘Ca} 5 taii^ Bacon.” In describing 
a visit to Murano, he speaks of the glass mad*, there as ” chrystal.” 

It IS difficult to assess the advantages of Mansell’s regime. The saving 
of timber copseqpent upon the universal adoption of coal for melting 
g ass was an undoubfed advantage. The communi'ty benefited by th! 
est^hshment of window-glass and bottle fectorit? in m^ny part^ of the 

difficulty. The monopoly may have equalised the quality hf the glass 
throughout the country, but there is no proof that there was any special 
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development of artistic craftsmanship. The claim, however, of the Duke 
of Buckingham in his petition to the king in 1663 for a renewal of the 
patent,,that “the manufacture of looking-glass and Coach plates was not 
known or heretofore used in England ” need not be accepted as proving 
that Mansell had failed in this branch of glass-making. 

George Villiers, 2nd Duke of Buckingham (1628-1687), whom 
Drj'den described as “chymist, fiddler, statesman and buffoon,” when 
the influence of chemistry was in the ascendant, became owner of works 
in Vauxhall, Lambeth, fpr making mirrorrglass and foach-plates, and 
secured the service of a company of Italian glass-makers under Rosetti. 
These works were visited by Evelyn in 1(176: “ saw the Duke of Bucking¬ 
ham’s glass-works, where they made huge vases of mettal as clear 
ponderous and thick as chrystal.” In the Reminiscences of the Rev. 
Daw.^on Warren, Vicar .of Edmonton, it is statejd that John Dawson, who 
died in 1712, was taken as an apprentice by the Duke of Buckinghaip in 
1680 and subsequently became manager of the Vauidiall glass-works. 

The patents granted to Clifford and Powlden, to Tilston and<to 
Ravenscroft for improvements in'the manufacture of crystal-glass, be¬ 
tween 1660 and 1674, were probably rather for variations of the original 
mixture than for inventions. It is doubtful whether any of them refer 
to the use of oxide'‘'of lead except‘possibly as a flux. The object was to 
produce a perfectly colourless glass’and the methods employed were the 
gradual substitution of potash for soda and the use of purer forms of 
silica. It is known that Rayen^croft’s gl^ss at firsl was iiabldto crizzling: 
a defect not uncommon in a lime-potash-soda glass., For silica Ravens¬ 
croft used a pure satid from Maicfstone and sometimes mixed with it 
finely powdered calcined flints. Jdoughton^in lettei>No. I96,*i696, says, 
“ I remember .when Mr. Ravenscroft first made fhe flint glasses.” 
Ravenscroft in 1674 wis*woVkirig at a glass-house in Henley-on-Thames, 
which belonged to the GJass-sellers’ Company, but moved afterwards 
to their glass-house in the Savoy. 

The collection of letters and drawings in the British Museum (Sloane 
by John Greene; glass-seller, of th^ Poultry, London, to 
Allesio Morelli, glass-rtiaker of Venice, 1667-1672, shows on hpw large 
a scale Venetian driijking glasses were imported, and the fashioij and 
character of the glasses then used. It would appear that after Mansell’s 
death, in 1653, the supply of English drinking glasses had fallen off both 
in quantity and quality. 



[ 35 ] • 


CHAPTER III 

•CONTEMPORARY RECORDS OF GLASS-MAKING 
IN ENGLAND, 1S67-17QO 

T he following particulars have been extracted from the Calendar 
of State Papers Domestic, The London <Gazette, Journals of the 
House of Commons and other sources. 

1567. Letter from Pierre Briet and Jean Carre to Cecill asking permission to erect 
glass-works similar to those of Venice. • 

Petition of certain foreigners to Cecill that he will procure a licence for establishment 
of a manufittfjJ-y of fjjlass for glazing. ^ ^ 

John Quarre (Carre) states* that the aforesaid foreigner! will pay duty for th% glass 
ma%ufactured. • 

Proposals of Anthony Becku, alias Dolin and John Quarre for establishing a manu¬ 
factory for table-glass. . . * 

Articles touching the making of glass for glazinfg within the realm, such as is made in 
France and Lorrain, agreed on by the Queen with Anthony Becku, alias Dolin, and 
John Carr» (Quarre). , , S. P. Dom. 

1567. De con: Sp: pro J. Carr et aliis. Monopoly for^i years to make glass for 
glazinge lo^nthony Becku alias Dolin and Jf>hn Carr. Patent Roll of Eliz. 

1568. Anthony Becku and J. Quarre, gjass-makers, to Sir W. Cecill, asking per¬ 
mission to cut v^ood and make charcoal in Windsor great p 4 rk. S. P. Dom. 

1568. A. fecku to Sir W. Cecill^omplaining about action of John Carre in engaging 
Lorraine workiften, and enclosing copy t>f John Cari»e’s contract with the Hennezels. 

* Lansdown*e MSS. B.M. 

1570 (about). Jacob Versalin, of*the glass*house, with wife and five workmen dwelling 
in Ward of Aldgate. lluguehot Jjociety’s Publications. List of Aliens dwelling in City. 

1573. JacTib "Varsulme” forbidden to make*glass"befcfre hallow*tide owing to the 
amount of wood consumed. * Repertories of the Court of Aldermen, London. • 

1575. De l^^’en: special!: pro J. Verselyne, 21 years. IsJonopoIy for drynkinge and 
other glasses as made in Morano.* Penalties for Tnf^nging licence: 10/- per glass: 
1 , 200 . o. 0 per furnace: one-half of penalties to go to Crown, one quarter to Verselyne 
and one quarter to informer: No glasses to be imported. Patent RoUaEliz. 

1589. Geor^ Longe taBurghley, re glass for glazing: application for licence, Dolyn 
and Carr’s patent having expired. Longe had perfected glass-makinp in ifelapd where 
he had bought Captain Woodhouse’s patent. , •* Lansdowne MSS. B.M. 

f592. De Con: Sp: pro Jeromimo Bowes, Miles, for making drinking and other 
glasse! for 14 years from end of Verselyne’s patent in consTderatfon of,yearly rent of 
100 marks. Permission to import Venetian glasses for Noblemen within Her Majesty’s 
Realm. Other conditions similar to those of Verselyne’s patent. •Patent Roll Eliz. 


3—2 
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1592. Special licence to Sir Jerome Bowes, to make drinking glasses in England and 
Ireland for 12 years on expiration of like licence for 21 years to Jas. Verselyne. S. P. Dom. 

1607. Grant to Sir P. Hart and Ed. Forcett, in reversion, after Sir J. Bowes, of the 

sole making of Venice glasses. S. P. Dom. 

1608. Special licence for 21 years, from end of Sir J. Bowes’ patent, to Sir P. Hart 

and Edward Forcett to make drinking and other glasses. Patent Roll James I. 

1611. Patent for 21 years to Sir William Slyngesby, Kt. for furnaces to bum sea- 

coal or pit-coal for melting glass. No one without patentee’s permission to set up such 
furnaces. Patent Roll James 1 . 

1612. Absolute licence.to Sir Edward Zouch, Kt., Bevis Thelwell, Thomas Percivall, 

gent, and Thomas Mefflyn, gl^ier, to make all kinds, of glasses witTi sea-coal or pit coal, 
but saving rights of Bowes, Slingsby and others. ^ Patent Roll James I. 

1614. Licence for fi years for making drinWng glasses and broad glass with coal, 
with permission to import glass, to Sir E. Zouch, Bevis Thelwell, Thomas Percivall and 
Robert Kellaway,«vice Mefflyn, together with Sir R. Mansell, Philip Earl of Montgomery 
and Thomas Viscount Andever for an annual rent of £1000. 0. 0. Patent Roll James I. 

I''14.,Patents for making glass wiihdrawn in favour of thi^e wh» undertake to 
make glass with Scotch coal. . * S. P. Dom. 

1615. The use of wood fuel for glass furnaces forbidden on account of waste of wood. 
Invention of coal furnace referred to. Importation of glass prohibited. Proclamation. 

1618. Petition of Sir Robert Mansell, Knight, Vice-Admiral of England,'to Ills 

Majesty’s Most Honble Privy Council, having acquired the whole interest of other 
patentees, for letters of assistance for pulling dowij all glass-furgaces erected acontrary to 
the Proclamation. , S. P. Dom. 

1619. Petition by Paul Virrion for licepce to make green drinking glasses in spite of 

Mansell’s monopoly. '' %. P. Dom. 

Answer to same. 


1620. Certificate of Imgo Jones that Mansell’s glass is mixed, good and bad, and very 
thin in the middle. , 

Sir R. Mjnsell’s annual rent.for'lfcence for mtjking glass to be £1000. o. 0. 

Import permission to patentee confined to rare and curious sprts of glasses and only 
until new works are completed. ' 

Mansell’s objection to making of looking-glasses by ofher manufacturers. 

John Maria dell’ acqua, Venetian glass-worker, sSid to have "been enticAl to Scotland 
from Mansell’s worjes by Agmondesham Pigkayes, ift Mr. Ward’s jiame. * 

Complaints about Mansell’s gkss dnd replies to same. S. P. Dom. 


1621. Bungar’s petition for •suspense of Mansell’s patent. Testimony of Glaziers’ 
Company as to cheapness and'quality of Mansell's glass, which is better than Scotch 
glas^ and petition in favour of Mansell’s glass. 

Order that no glass be imp(yted except from Scotland. 

Statemerg of Elizabeth Lady Manspll, during Sir R.'MaiJsell’s'absence in service of 
his country, in ansyrer to Bjingar. S. P. Dom. 


1623. Mansell’s specification: hiving bought out other patentees and the previous 
patent being cancelled, a new patent to b 4 granted for making all kinds of glass for .fifteen 
years from 16x3. Importation from Scotland and abroad to be allowed but rent to be 
cancelled. Evidence of glass-sellers looking-glass makers, glasiers and spectacle makers 
in or near the Cfty of London that Mansell’s glass is “ perfectlie goode, cleare and mar- 
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charitable, or rather better than glass formerlie made with wood and that there is sufficient 
store.” S. P. Dom. 

1624. Reasons submitted to House of Commons against Mansell’s patent. 

, Reasons for maintaining Mansell’s patent. 

1. Four thousand natives employed in glass-making and shipping materials and glass. 

2. Works with coal furnaces erected in London (Broad Street), Isle of Purbeck, 
Milford, Nottinghamshire and Newcastle-on-Tyne. 

3. Expert strangers brought over from foreign parts to make Morano crystalline glasses, 
spectacle glasses and mirror glasses: the two latter being new businesses. 

4. The use of Newcastle coal in London introduced. 

The reasons having been referred by His Majesty to the “Council Board” it was 
decided to grant to Sir Robert Mansell a patent for the^ole making of glass for fifteen 
years from 1623, without rent? but importation of glass from all parts being allowed. 
They were influenced in their decision by the following facts: i, the saving of timber; 
2, the usebf Newcastle coal; 3, the employment of “ 40 sayle of ships” and 4000 natives, 
500 being engaged in “making, grinding, polishing and foyling looking glasses”; 4, the 
establishmc^it pf btoad-glass factories in places remote from London to the great con¬ 
venience of the’public; 5, the improvement in the quality oj the glass and th^red»ction 
in prices. • S. P. Dom. 

%3g. Suit or petition of Sir R. Mansell to^Ho’use of Lords in which he refers to the 
reductions he had madt in prices: , 

'Ordinary beer glasses, price reduced from 6/- to 4/- per doz. 

Ordinary wine glasses, price reduced from* 4/- to 2/6 per doz. 

CristaUbeer glasses from V'’enice, price reduced from 24/- tt) from 10/- to 11/- per doz. 

Cristall wine’ glasses'from Venice,*price reduced from 18^- to from 7/- to 8/- per doz. 

Window glass per case of 180 feet 22/6, except a small quantity made at Woolwich. 
This petition was sent by Sir R. Mansell from his house at Greenwich. B.M. MSS. 

1663. Petition to 1 ‘wng by GArge Dukf of Butkingham for renewal of patent for 
making Cristall-glass with a clause therein for the sole making of lookinge glasse-plates, 
glasses for coaches and other glasse-plates. 

. The Attorriby General reported thaf the privilege of the sole making of looking-glass 
plates for fourteen years may by law bt*granted “ if*it bd a new invencion assthe Petitioner 
affirmes.” • • , S. P Dom. 

1664. Proclamation forbidding import of looking glasses, spectacles, burning glasses, 

tubes, etc., ip order to encourage Hpme manufacture. - S. P. Dom. 

16^6. Warrant to Navy Commjfsioners of oVdnance td deliver to George Duke of 
Buckingham fifty bagS of salt-petre to pre^nt interruption and cost in the glass-works 
lately set up al^his expense. * S. P. Dom. 

1666. Token dated 1666: “York,Glass Manufacftirj^” 

1663. Warrant for a patent to Thomas Tilston, merchant of London, of sole making 

of crystal glass and looking glass plates, on surrender of a grant made to Martin Cljfford 
and Th. Powldpn thf inventors. Patent to Thomas Tilston for fourteen years of the in¬ 
vention of making crystal ^nd other glasses. • * • S. P. Dom. 

1664. Incorporation of Worshipful Company of Glassjsellers, ttith power to make 
staftites 4 nd decrees, to punish abuses and deceits within City of London and seven 
milessshereof. The letters patent, licences, powers and privilege pf Thomas Tilson of 
London for fhe sole making of christall glasses and looking glasses not»to be affected. 
The Company undertake to utter vend and sell good and merchantable ware at reasonable 
prices. The by-laws provide that no person shall sell any glasses, looking glasses, hour 
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glasses,etc., deceitfullymade; that'no person shall-be a seller and that no person shall make, 
grind, foyle or case looking glasses who has not served an apprenticeship of seven years. 

The Company had a glass-factory at Henley-on-Thames. 

• History of the Worshipful Company of Glass-sellers. 

1667-72. Letters from John Greene, Glass-seller, of the Poultry, London, to Allesio 
Morelli, glass-maker, Venice, with orders for drinking glasses to be made to drawings 
and instructions enclosed. Sloane MS. 857 B.M. 

1674. Petition of George Ravenscroft to tbe King for patent for seven years for his 
invention of manufacturing a sort of crystalline glass, resembling rock crystal, with the 
undertaking that the prict; shall not be raised above that for which the glass has been 
readily sold for the past eight months. _ * 

The Attorney-General (Sir F. North), having considered the petition, reported that 
Ravenscroft’s glass was made of ingredients othej than those used in other glass-houses 
in England, and that tlfe invention may be of considerable use as the glasses m^de thereby 
equalise if not excel those imported from Venice. 

The patent for invention of crystalline glass was granted to George Ravenscroft for 
seven years. • ‘S. P. Dorn. 

1676.r“ Wee under-written doe certify that the defeat of the Hint glasses (made by 
Ravenscroft), which were formerly ojrserved to crissel "and ,decay, hath been redressed 
several months agoe, Hawley Bishopp, Samuel Moore.” 

•Samuel Mooire was clerk to the Glass-sellers’ Company. HaAley Bishopp succeeded 
Ravenscroft at the Henley-on-Thame^ Glass-works. S. P. Dom. 

1674. Letter to Mr. Ravenscroft by teh members of the Company ordering that the 
clerk, Samuel Moore, shall be responsible for ordering all glassqp to be niade.at Henley- 
on-Thames. , 

1685. John Newark chosen to be Clarke of the Company and to officiate at the Glass¬ 
house in the Savoy. * 

1686. John Greene, citizeti and‘glass-sejler, bu^sArom Dalton and Co. green bottles 
made at our glass-house neaf unto Rosemary Lane. 

History of the jVorshil>ful Company of Glas!,-sellers. 

1683, 16 April. His Majesty Jteing well satisflgd of the skill of Henry Holden, Esqfe. 
in the compounding and mixing of mettle (glass) without any noxious ingredients has 
caused him to be sworn hj,s Servant-in-Ofdinary....These are to give notice that the said 
Mr. Holden is now making his glasses at his glass-htjuse In the Savoy. 

1691, 4 June. ” There is^now,made^at the Bear-Oarden GlasSi-house on »he Bank-side 
crown window glass' much exceeding French glass in all its qualifications.” • 

1693, 27 February. To.be sold all sorts of the best and finest drinking glasses and 
curious glasses for ornament anJ likewise all sorts of glass bottles by Francis Jackson 
and John Straw, glass-makers sk their glass-housesf near the Faulcon in Southwark and 
at Lynn in Norfolk. The London Gazette. 

A95, 12 March. Bill imposing, as War Tax, excise duties on bottles, fine glass, 
looking glas^ plates, window glass and^other kinds of glaSs aniJ duty of ?/- per chaldron 
on all coals water-ljorne from one English port to another. House of Commons Journals. 

' Mr Francis Buckley suggests that after the Revocation of the Edict of Nantss in 
1685 French immi^ants had introduced improvements in the manufacture of.vown- 
glass. I'his might account for the great increase in the manufacture of crtiwn-glass and 
the practical abandonment of the manufacture of broad-glass. In the middle of the 
nineteenth centuty the position was reversed. 
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1696-7. Petitions for removal of excise duties: ’ 

I. Peregrine Henzell, John Henzell, Jacob Henzell, Peregrine Tizack and other glass- 
makers upon the North side of Tyne. 

. a. Thomas Cardo, Edward Baughton and other glass-makers of the Stourbridge district. 

3. John Bague, John Jeston and other Stourbridge glass makers. 

4. *John Judges, Richard Jeffreyes and other glass-makers in and about the City of 
London. 

5. William Clifton of Houghton, and Abigail Pilmy of .Silkstone in Yorkshire. 

6. Peter Thompson, glass-maker of Nottingham. 

7. Glass-makers of Gloucester and Newnham. 


1696. John Hod^hton’s' Letter No. 198, giving a list of glass-houses in England and 
Wales, was published 15 May, 1696. • 


Place 

London district 
Woolwich • 

Isle of Wight 
Topsham, nr Exeter 
Oddam, Somerset 
Chefiwood ,, 
Bristol district 
Glon^i'estcr 
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Newnham (on Severn, 
eight miles fronf Gloucester; 
Swansea 

Oakenga^e, Shropshire 

Worcester 

Stourbridge 

Coventry 

Liverpool district 

Warriitgton 

Tsiottingham 

Awsworth, Nottinghamshire 
Near AvJ^worth ,, 

Custom More 
Newcastle-on-Tyne 
King’s Lynn 
Yarmouth 
Silkstone, Yorkshire 
Glass Houghton, nr 
Ferrybridge 



37 _ 22 _ 5 _ 5 * H._ 3 _ ^ 
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‘ John Houghton’s periodical letters on husbandry and trade contmenced in 1681. 
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Other glass-houses at work in the seventeenth and eighteenth 
centuries: 

Bolsterstone, near Sheffield: connected with the name of Blackburn, 
1670-1740. 

Castleforth, on the Aire: mentioned by Dr Pococke 1750; discon¬ 
tinued owing to failure ,of coal-mine. 

Castleton Bridge, Derbyshire; mentioned in diary of Celia Fiennes, 
1697. 

Catcliffe, started by persons formerly'employed at Bolsterstone: 
John May, owner 1764. 

Hopton Wafers,* Shropshire. 

Whittington, near Chesterfield. Richard Dixon, who had been em¬ 
ployed at the Bolsterstone works, moved to Whittington in t^o^. 

INtracts from Books of Rates^ as to materials employed in glass¬ 
making : 

1642. “Ashea, vocal potashes: Barillia or Saphora, to make gla&e: Coales of .Scotland 
at 6/8 the tonne: Smalts 3/4 the Ib.”^, 

1657. “Ashes called potashes: Barillia rtr Saphora to make glasse.” 

1660. “Ashes, vocat potashes: Barillia or Saphora to make gljsse.” 

i6go. “Pottashes: Barill^ or .Saphora.” 

i6g6. “ Our glassmen, in place of powdered flints, use for best flint glass affine white 
sand from Maidstone in 'Kent and from the Isle of Wight.” 

“Kelp from Cartagena, Aljeante,Tripoli," Alexandria.” No. fgg, Houghton’s Letters. 

1700, 27 June. “The Mine adventurers do hereby give notice that all persons using 
Potters’ oar, red lead, or lead calcined may be, furtiished cby them at ,Sfillyard witji 
Lytharge...a njost profitable commodity for glazings earthenware and making fine glass.” 

^Advertisemvit in The Flying Post. 

’ Duties to be paid on goods imported. 

‘ “Smalts” --- powdered gljss, or enamel, coloured blue by oxide of tobalt. 
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TECHNICAL TERMS AND OLD WORDS WHICH HAVE SURVIVED 


Modern 

SPELLING 


Fumhce 

Eye 


Explanation 


Centre of grate; hottest part of furnace. 


Siege® 

Bed of furnace on which the pots 

Tease-hole* 

cibles) r^st. 

Stoke-hole. • 

Teaser ^ 

Stoker. 

Cavillator 

Central, block of clay of the concentric 
rings forming crown of furnace. 

Crucibles 

Skittle 

Small pot, in shape like a skittl#, for melt¬ 
ing colours or enamel. * 

Jockey 

Srfiall pot, which, in the furnace, can ride 

• 

or rest on the top of a larger pot. 

Glass-blowers 

• * 

Chair • 

Gl^ss-hlower’s s^at. 

Chair or shop 

Group of glass-blowers working together# 

Gaffer 

Master glass-blower or head of chair. 

Servitor 

Chief assistant. 

Footmaker 

Second assistanf, who,*in a wine-glass 
shop, prepares the feet. * 

Taker-in 

Boy who carries finished glasses from 


gaffei*to lector annealing kiln. 

'Turn 

The period, usu^Jly six hou*l, during 
which a chair works; there are two 
*turns for eftch chaii# in twenty-four 
hours. • ' 

Move 

A pjecework t^rm; an agreed number of 
glasses to be made for an agreed ^ricca 


Process of annealing 

Leer Annealing tunnel. 

Leer-pans Iron pans on wTieels for carrying jbods 

through leer. 

Shoreman Man who attends to leer and removes 

finished^oods from the pans. 


\^eighmg-room Room at end of leer in whjph goods were 
•• weighed for excise duty. 


As USED BY Dr Merret 
IN 1662 


Occhio'orlumella; circular 
opening in 3-storey fur¬ 
nace between melting 
chamber and annealing 
chamber. 


Cavalet; iron ring sur- 
rountling circular open¬ 
ing between furnace 
and annealing oven. 


Leer. 

Fraches. 

Saroleman; sarosel h the 
room in which the sa¬ 
roleman femoved fin- 
ishad goods -from the 
fraches. 


Occhio =eye, Italian. ^ Si^ge-seat, French. 

^ Tizzonaio - firebox of a furnace, Italian. 
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Mixing and melting 

Modern spelling Explanation Dr Merret 

Mixer Man who mixes raw materials and super- Founder; conciator’. 

• vises melting. 

The found Time during which the furnace is driven 

to its greatest heat m order to melt the 
glass. 

Caulker Oven in which sand is burnt. Calcar’^, for preliminary 

, fusion or fritting of raw 

materials. 



Fig. 28. Vases showing • merese ”*between bowl 
and stem (modern)# 


Linnet holes *Small flu^s. 


Frit^ or batch Mixture of ra\v rpaterials ready for melt- 
ing. « • 

Sandever or salts Scum which rises to the top of melted 
glass, owing to impure materials or 
improper jjroportions. 

Metal Glass cither molten or cold. 

Gullet Broken glass, especially pieces broken! 

from tlvi ends of blowing-irons. j 
Moyls or moils Small knobs and fragments of glass. 

« 


Flues connecting fupace 
with calcar or annealing 
oven. 

Mixture of^aw materials 
partially fused. 

SandeT*er^. 


Collet^ 


* ConciaV>r = sUrrer;*concieo, Latin. 


® Calcaria - limc-Jtiln. 


Fiitta -materials for making glass, Italian. 

" Suint de Verre grease of glass, French. ® Collet-collar, French. 
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Implements^ etc. 

Modern spelling Explanation 

Puntee (pontc) Iron rod used to hold a glass, by means | 
of a glass seal, while it is being worked. J 
Gadget A spring-clip, attached to a puntee, to hold 

• foot of wine glass, whilst the bowl is 

being finished, in order to prevent 
puntee-mark. 

The tool A tool, resembling shears, for shaping the 

blown glass. 


Dr Merret 
Ponteglo. 


“ Shears, used for fashion¬ 
ing the glass.” 





Fife- 29 A Fig. 3Q , Fig. 29 b 

Fig. 29, A and B. Two wine glasses with “stuck shanks,” designed by Philip Webb 
for William Morns, for the Re^ Houee, 1K5Q. 

Fig. 30. •‘Straw stem.” Stem drawn out of tht^b^e of the bowl. Modern, etched 
* with diamond. • 

Marver • A slab of iron on which the molten glass Slab of marble (- rr^rbre, 

is rolled after being gathered. ^ French). 

Cashcr-box A small tfiangular iron trough, lined with •“Cassia stalje, is that iron, 

wood, to hold a finished glass, before whereon lyeth a piece 
its removal to the leer. - of*wood, on which a 

glass is placed, whilst 
l^ing attached to the 
ponte.’i 

'Power A block of iron to support the blowing- 

iron or puntee of a glass-blower work¬ 
ing at the furnace. 
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Details of Manufacture 

Modern spelling Explanation 

Puntee mark The mark on the base of a glass where it was fixed to the puntee. 

Rigaree-marks' Parallel lines on a raised band, tear or collar of glass, produced by 

ridges on the edge of a small metal wheel. 

“ Folded ” foot The turned-over edge of the foot of a wine glass resembling a hem. 
or “hem” 

Step The flattened glass button connecting the stem of a wine glass with 

its foot. 

Merese A sharp-edged button between bowl and leg of wine glass, or connect¬ 

ing sections of stem or in place of step (Fig. 28)? 



Fig. 31« Air twist in leg, coarse 
^ ^ (modem). 


Straw stem The stem of a wine glass which has been drawn out from the base of 
^ the bowl (Fig. 30). « 

Stuck shank The stem of ai^lass, made from a separate piece of glass„and attached 
to th€ bowl (Fig. 29^ A, B). * « 

Prunt • A seal of glass which may be either plain or moulded (Figs. 3 and 20,7). 

Knop A glass balf, hollow or solid, forming part of the stem of a vase or winl- 

^lass (Figs. 25, 27, 341 35, 38). 

Rib or diamond Patterns of straight or twisted lines or diamonds impressed'on surface 
moulded ofa glass by blowing it, whilst still plastic, iij a mould (Figs. 19, 21). 

’ Rigare = to rule lines, Italian. 
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Detaik of Manufacture (cont.) 

Modern spelling Explanation 

Enamel twist Twists of fine enamel threads incorporated in the legs or bowls of vases 

or wine glasses (Fig. 56). 


Air twist 
Engraving 


Twists of lines of air, formed by the extension of air-bubbles (Fiffs. 

31.32). ' * 

Design cut on the surface of a finished glass by pressing it against the 
edge of a very small, revolving copper wheel (Figs. 31, 32, 33). 



Diamond-point 

etching 

Etching 

• 

Trigger 


Fig. 32. Air twist in leg, fine 
• • * (modern). 

•• •* • . 

Ensign scratched by hand on the surface of a glass with the point of 
a diamond (Figs. 30, 54, 35 )- • 

A mcchamcal ^process of applying stencilled patterns to the surface 
of glasses b)»the action of hydro*fluoric acid. ^ 

A glass, made as an experiment, to test its effect, or the skill of the 
craftsman or boy. • 


WORDS USED SPEcfALLY IN CONNECTION WITH THE 
. MANUFACTURE OF WINDOW-GLASS 


Journey, Journec 

Bullion-point 

• • 

Bull’s eye ftr 
Bullion 


The lime%aken by the comljined operatior* of melting ^nd working; 
a fixed number of journeys per week. ^ 

Apex of glass cone or bulb from which^ “ table ” or crown of glass is 
made. • 

The mark of attachment of Bu!lion-point*to puntee. . 


Whimsey 


Support for the finished table or crown when being deiached from puntee. 
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Words used specially in connection mth the Manufacture of Window-Glass (cont.) 

Modern srei.ling Explanation 

Chcvalet Rest or support for cylinder of sheet-glass after detachment from 

, blowing-iron. 

Lagre Large sheet of glass on which sheet-glass cylinders are flattened or 

“spread.” , 

Ambitty glass Glass containing minute opaque specks due to devitrification. 



F’g- 33 Fig. 34 

Fig. 33. nngravea with copper wl^eel (modern). 

Fig. 34. Etched with diamond-point (modern). 

Ponder, Shev, In the fourteeiyh century brode-gl*ss was sold by the “ ponder ” or by 
&C. tbe “sbev” or "shell.” In the fifteenth century coloured window- 

glass was sold by the “wysp”: in the sixteenth ky the “bundell.” 
in the seventeenth century, Burgundy glass was imported by the 
“choft,” Normandy glass by the “ease” a^d Rhenish'glass by the 
“way” or “web” cbntainmg sixty “bunches.” 
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CHAPTER IV 
ENGLISH DRINKING GLASSES 
THEIR PROVENANCE AND DATES 

• 

T he data available for 'constructing a rdiable record of the pro¬ 
venance and successibn o£English drinking glasses are so few, and, 
in some cases, so uncertain, that it is useless to attempt to rival the 
precise pedigree evolved by Mr Hartshorne and his followers which 
assigns a date to every variety of form and to every variety of decoration. 
English potters alid silversmiths have Always had distinctive nferbs* but 
a Hew glass seals, for fhstance, those cjf Ravenscroft^, are the only glass- 
makers’ marks whfch are known. Until the end of the eighteenth century 
the only English glasses of which the provenance can be traced are the 
fragments dug up on the sites of the sixteenth and early seventeenth 
century glass-hous& in Surrey, Sussex, Hampshire and Gloucestershire, 
the few surviving goblets and bowls made by Verzelini in his glass-house 
in Broad Street, and the seal^ Ravenscrqft glasses,*already referred to, 
which were made either at Henley-on-Thames*or in the Savoy. Doubt 
even exists,as to the provenance of the famous “Royal Oak” goblet 
(Fig. 35), which Mr Hartshornaregarded as “ an undoubted ej^mple from 
Buckingham’s gldSs-house in Gre^wich”...“the record of which is 
thoroughly established.’* TJie diamond-point etching is admitted to be 
“probably by a Dutch artist,” and no proof is produced that the glass was 
made in Greenwich. The Greenwichfworks,it is Relievedfwere established 
to make misror-plates, for which brilliant an4 colourless glass was used, 
and Evelyn testifies to the Greenwich glass being finer than that made in 
Murano. The glass, however, of the goblet, is not brilliant, and in qplour 
is a pale greenish brpwiv It is, moreover, irftprob^ble that so delicate a 
goblet could have been made by glass-blowers accustojned to blow the 
thick and heavy cylinders from which mirror-plates were made. 

’ Mr Francis Buckley states that sealed glasses were also made at “His Royal High¬ 
ness’ glass-house near Hermitage Stairs, and at the Savoy glass-house <^f Henry Holden.’’ 
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The attribution of dates-to'glasses from dates or references to events 
inscribed upon them is attended with considerable risk. A glass of earlier 
date may have been considered a durable and suitable receptacle for a record 
of an event of later date, and the record of a past event may have been' 



f'is- 35 ‘ t'Rpyal Oak” or “Festing” goblet. 
Pale greenish ^rown with diamond-point etching, 
light in weight, no brilliancy. From llartshorne’^ 
Old English Glasses. 


inscribed on a ccanparat^vely modern glass. It is, for instance, improbable 
that many of the so-called Jacobije glasses are contemporary with the 
events or period which'they commemorate. Even a dated coin K)r me'dal, 
actually embedded in a glass, merely proves that the glass has been made 
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since the coin was struck. In assigning dales it must be remembered 
that one manufactory may be far in advance of another contemporary 
manufactory in design, in material and in workmanship. It is quite 
possible that a glass of which the date and provenance are known may 
be much later than similar glasses of unknown date and provenance 
made in another manufactory. It is often assurned that a glass with a 
simple form of decoration precedes in date a glass with decoration of 
greater elaboration, but the difference may arise frpm inequality in skill 
of the staffs of two glass-houses. Thus about <880 a glass-house in the 



*• • • • 

Fig- Fig. 37 

Fig 36 Goblet reconstructed frdtn fragments discovered on site 


of seventeenAi-century glass-house in Gloucestershire. 

Ffg. 37. Leg of a “ Raven^croft glass” (reputed). London MiSseum. 

south * of England produced *a serits of wine .glasses -with delicately 
twisted holli»w stems, the manufacture of.which required exceptional 
skill; subsequently a glass-house in the nortif copied the wine glasses, 
but substituted solid stems, which required less skill. In this case»the 
more elaborate pattern preceded the less^elabdfate. • ^ 

It has been usually supposed that the stem containing, air twists pre¬ 
ceded the stem containing twists of enamel threads, but it is possible 
that in a ^lass-house in which enamel was used* for* othe^ purposes, 
enamel twists preceded air twists. It must be remembered that the use 
of enamel lines for the decoration of drinking vessels was common in 
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Venice, and that the “ Verzelini goblet” in the British Museum (Fig. 38) 
affords an example of the decorative use of enamel lines in England 
in the sixteenth century. 

The wine glass with a folded foot is said to precede a glass of similar 
shape with the foot unfolded. The folding of the foot, however, like 
putting a tuck in a garment, was merely a simple device for reducing 
the diameter of a foot which had accidentally been blown too large, and 



Fig. j8. ■\^rzelini Rotjet in British 
Museum, with very fine parallel 
, rings of white cnamfl. 

a glass with folded foot may be contemporaneous with or even succeed 
a similar glass with a‘ plain foot. In the large collection of working • 
drawings of wide glasses and goblets, which were sent, between the year 
1666 and 1672, by John Greene (Fig. 42), glass-merchant of the Poultry, 
in London, to Morelli, the Venetian glass-manufacturer, there is no indi¬ 
cation of a folded foot; and although collectors assert that in ancient 
glasses thje diametei of the fopt invariably exeee4s the diameter of the 
bowl, ffiese designs, wjth very few exceptions, show bowls considerably 
exceeding the feet in diameter. 

In addition t6 legitimate difficulties in deciding the prov.enantt and 
date of a glass is the difficulty of distinguishing b^ween genuine glasses 
and faked irnitations. The processes of faking have been brought to such 
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• 

perfection that it is unwise to accept any glass as genuinely oiu unless 
it has a reliable record. Old glasses are now imitated not only in tech¬ 
nique, in colour and signs of use, but in chemical composition. . 

The forms of all drinking glasses have been evolved from two 
original shapes, namely, the half-sphere (half-cocoanut or cup-shape), 
and the shape of a straightened cow-horn. Both cup-shaped and horn¬ 
shaped vessels appear on the Bayeux tapestry. The steps of subsequent 



F'R- 3<f- A pale green goblet, probably made in Efigland, but vcr^ similar 
• to one of Greene’s patterns (Fig. 42). London Museunj. 

development of glass drinking vessels were the addition of a foot or base 
to make the vessel stand upright, the adjustment of the size of the con¬ 
tainer or bowl to .the strength of the liquor to be contained, and the 
introduction <4 an extensiop or stem between tht bow^and foot to raise a 
bowl of small capacity to a convenient height above the surface of the.table. 

Gup-shaped vessels were probably the earliest’drinking glasses, and 
may have been made even from the tiAie of the Roman occiyfation, at 
primitive furnaces hidden in the forests. The majority of the fragments 
of vessels found on the sites of the sixteenth and seventedhth century 

4—2 
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glass-houses in Surrey, Sussex, Hampshire and Gloucestershire may 
be reconstructed into horn-shaped vessels of two kinds, one with a flat 
solid foot with an impressed beaded pattern on its edge (Fig. 20,3 and 
Fig. 22, A), the other with a hollow tapering base, with folded edge (Fig. 
20, 2 and Fig. 21). The total height of the glasses with hollow bases is 
fairly uniform, but the, heights of the bases vary according to the quantity 
of liquor the bowls were intended to contain. Some glasses for strong 
liquor are small in diameter, but they probably were found to be too 
unstable for common us« The glass of which these drinking vessels were 
made varies in colour from very pale to <iark green. The surfaces of both 
the solid-based and hollow-based glasses are often slightly, moulded 



Fig. 40. A glass attributed to Verzeliw in Fi^j. 41. Diagi'am of wine-glass of 1621 
Royal Collection, Windsor Castle. ^in B.jacham’s Compleat Gentleman. 

From f^a^tshome’s Old English Glasses. , 

1 shallow,diamonds or with.uprigkf or sloping flutes (Fig. 36),' 
occasionally a Ibbped, horizontal line of glass has been applied, 
reminiscent of Roman tech'hique (Fig. 20, 5 and 6 and Fig. 22, B). 

The ancient fragments found on the glass-house sites in the four 
counties are so similar jn material and workmanship that it is almost 
certain they were manufactured by a succession of craftsmen belonging to 
the same school and nsoving in pursuit of fuel from one county to another. 
These tapered .vessels are attributed to the sixteenth and seventeenth 
centuries,*but some of the fragments of vessels of simple form may date 
back to the end of the fourteenth, for it is recorcted that glass vessels as 
well as window-glass were made in Chiddingfold as early as 1378. 
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The “Verzelini” goblets which belong to the latter part of the six¬ 
teenth century are developed from the original half-sphere or cup form. 
They are fitted with feet and stems, the latter being built of several 
sections, of which one is usually a hollow knop (Fig. 40). The bowls are 



Fig. 43.iG9blet with baluster-shaped, 
ribbed, ftem. Said to have been blown in 
1689 for the Rev. Stephen Fomacer in 
commemoration of the landing of King 
- William III in 1688. 

From Hartshogie’s Old English Gleusis. 

often decorated*with elaborate diamond-point engraving. These goblets, 
which afford evidence of advanced technique and possess considera'ble 
beauty, are |oo fragile to have been intended for everyday use^ The'date 
of the “British Museum” goblet is 1586 (Fig. 38), aijd the date of Mr 
Wilfred Buckley’s glass is 1580 (Figs, i, 25 and 38). 
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Fig. 44. Wine-glass with built up stem, engraved: “The 
Glorious Memory of King Wifliam,” after 1690. Fflllsize. 
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The real successors of the fragments of horn-shaped glasses, dug up 
on the sites of sixteenth and seventeenth century glass-houses, are the 
smaller horn-shaped glasses of the seventeenth century which are fitted 
with stems and feet. These are represented by the design in Peacham’s 
Compleat Gentleman of 1621 (Fig. 41) and by many of the working drawings 
sent by John Greene to be worked-to in Venice between 1666 and 1672 
(Fig. 42). One of these designs shows a sixteenth or seventeenth century 
tapered vessel with square beaded base mounted on a stem and foot. The 
stems commencing as a simple button develop gradually to a baluster- 
shape, solid or hollow, often with one or, more sub¬ 
sidiary buttons. The feet are always raised, evidently 
reminiscent of {he raised hollow bases of sixteenth and 
seventeenth century horn-shaped vessels. The tapered 
bowlj become gradually rounded at the base. The ’ 
bowls of the Ravenscroft sealed glasses of 1675 are 
V-shaped with slightly rounded base, and the sealed • 
stems are in shape like shorthand sturdy balusters 
(Fig. 37). The glass, which is said t6 have belonged to 
the Rev. Stephen Fornacer (Fig. 43) and twhave beer! 
specially made in 1689 to commemorate the landing of 
William III, has a tipered bowl with rounded base, a 
raised foot and a hollow Mb-mouldecfstem of baluster 
form. English glasses of the second hajj of the 
seventeenth century and of thp eighteenth century Fi'k. 45. Twisted- 

P ° . ■’ ribistuckleg-Eariy 

illustrate a long succession of experiment^ in stem • i8th century, 
building (Figs. 43, 47, 50). ^any of the results are extremely 

clumsy and show a low {standard of technique. Attempts were fnade with 
more or less succ.ess to conceal irregular bubbles and other defects of work¬ 
manship and of material by actually shaping the stem in a mould as in 
the square-stemmed “Windsor” glass of 1715 (Fig. 46), by moulding the 
surface of a hollow stem with diagonal flutes as in the William III glass 
of ib'Sg (Fig. 43) or by cowering the stem with §piral lines, produced by 
impressing vertical lines in the still plastic glass'^ and twisting them 
(Fig. 45). Subsequently cutting was frequently used for the same 
purpose (Fig. 49), 

A charadteristic glass, with composite stem, is shown in Kneller’s 
picture of the‘t Kit-cat ” Club (Fig. 48). As the club w^ founded in 1688 
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and the Duke of Newcastle, represented iil the picture, died in 1711, 
the date of the glass is approximately fixed. A print dated 1737 (Fig. 
50) contains a glass with V-shaped bowl joined to the stem by a spherical 
button. Fragments of a similar glass are in the Guildhall Museum. This 



Fijp(. 46. Moulded hollow legyfoldtii 
foot, moulded letters an^ figures 
“God save King” and “Sajftr of 
Braintree” scratched on it. 

London Museum—lent 
, HjM. The Queen. Qate: 1715. 

sh^e immediately preceded the glass with V-lhaped bowl and drawn 
stemtthe stem being a prolongation*of the base of tke bowl (Figs. 51, 
52,53,54).* A miniature descendant of the drawn-stem taper glass is still in 
daily use in the dining-hall of the Inner Temple. If 1740 be accepted as 
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the approximate date of thfc drawn-stem taper glass, the decorative use 
of an artificial tear-shaped bubble in the stem may be assigned to 
^740“5 **1 which period a glass with a stem containing a large tear¬ 
shaped bubble was specially made for the great-grandfather of Professor 
Flinders Petrie (Fig. 55). Directly it was found that bubbles could be 
made at will, and in any number, by pricking holes in the plastic glass 



Fig. 47^ From Belfast^ Tavern Advertiscnjent. Period about 172^. 
Taper glasses with built-up stems and syuat-black wine bottles. 


and closing them so as to ^imprison air, bubbles became a definite form 
of decoration. » 

The discovery that a long spiral of lines of silvery air could be 
obtained by extending and twisting a lump of plastic glas§, containing 
imprisone’d air^bubbles, led to the “air twist” wine glass stem, one of 
the most fascinating athievements of English glass-blowers. The eir- 
twist stem can either be an extension from the base of the bowl -sr an 
attachment to it, and in this respect differs from the enamel-Wist stem, 
which is always made separately and attached to the Bowl. 
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As the “drawn” stem was a distinct technical advance on the 
“attached” or “stuck” stem, the “attached” air-twist stem probably 
jjreceded the “drawn” air-twist stem (Fig. 58). 

The stem of the “Pole for ever” glass in the British Museum, which 
is dated 1754 (Fig. 57), is “attached” and contains a double coil of 
white enamel lines surrounding a closely twisted air-spiral. This glass 



Fig. 48. From Kn^ller’s picture of members of the Ki^- 
cat Club. Taper gla|s, slightly rounded base and built-up 
stem. Sir G. Kneller died^i723,^ * 


may be earlier than the date inscribed on I't, and 1750 may be accepted 
as the approximate date of the introduction of wine glasses witlj air- 
twist stems., , 

Although the manufacture of “ enamel-twist " stems ;s a more com¬ 
plicated process than that of the ai^-twist, it is prbbably earlier, and may 
hav^come from abroad. The process is made up of €t least six steps; 
(ist) melting a specially hard enamel which, when embedded in plastic 
flint-glass in the form of small canes, will not appreciably spread or 
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widen; (2nd) taking a small lump of enamel from the crucible and pulling 
it out into a very fine cane; (3rd) breaking the cane into short equal 
lengths and arranging a number of the lengths perpendicularly and at 
equal distances round the inner surface of a small clay or iron cup; 
(4th) gathering on the end of an iron rod a lump of molten flint-glass, 



Fig* 49* Jacobite-glass witji baluster stem, cut square, about 1716. Dates, 1716 and 
1745 scratched on glass. National Museum of Antiquities, Edinb^irgh. 

just large enough to fill tSie interior of the cup, and pressing it down 
into ,the cup, so that the lengths of enamel are forced .to adher^to the 
glass; (5th) covering the Itimp of flint glass, tq which the vertical lines 
of enaqjel are a^tached, with a thin layer of flint-gfass; and (6th) pulling 
and twisting the lump ^o form an enamel-twist rod two or three feet in 
length. This rod,* which contains‘a simple enamel twist, is cut up' into 
short lengths suitable for forming the legs of drinking glasses. The pro¬ 
cess and effects may be almost indefinitely varied afid multiplied. If 
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ribbons of enamel are required instead of lines, the enamel lump in the 
second process must be squeezed flat before it is extended. If the ribbons 
are to have coloured edges a fine rod of coloured glass must be fixed on 
‘either side of the enamel lump before it is squeezed. 

A goblet with enamel-twist stem and with oil-gilded engraving on the 
bowl is said to have been in the possession of the Rev. H. Cantrell, vicar 
of the church of StAlkmund,Derby,in i745(Fig.56). This glass may have 
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Fig. so Fig. 51 


Fig. 50. Taper glass, built-up solid stem. Be*fore 1737. From'* The Chearfull Bottle of Ben 
^ Bradley,” painted b^Arthur Pond, first published, April 1737. 

Fig. ji. From a painting by Vanderhijen published by T. Bowles between 1745 and 1750. 

been imported, but, if it is English, and if the date is correct, the prece¬ 
dence of enamel-twist stems to air-twist stem 4 must be conceded (Fig. 56). 
Cutting, as a form of decoration for drinking glasses, was introduced 
from Germany before the middle of the eigljteenth century. The Ihistle- 
shaped, heavily cut gfass (Fig. 100); which bdhrs the ooronet and 
rnonogram of Frederick, Prince of Wales, fathsr of Gdbrge III, may be 
a Qprman importation, but, if if is English, the craft of glass-cutting 
in Englartd must have been well advanced before 1751, the ^lear in which 
the prince died. 
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M. Gerspach, in his History of the Art of Glass Making, states that 
by 1760 English cut-glass was exported to France in considerable quan¬ 
tity. The “Stansfeld” goblets (No. i, Fig. loi) With cut diamond- 



Fig. 52 Fig. 53 

Fig. 52. Glass with drawn sterr\ about 1745. From Hartshorne’s OW FngAi/i 
Fig. 53. Taper glass with drrwh stem and accidental tear. Crown, thistle and 
inscription, about 1745. National Museum of Antiquities, Edinburgh. 

faceted stems and wil^ cut 'chree-leaved sprays at the base of the bowls 
commemorate tlye passing of the Calder and Hebble Navigation Act in 
1758^, which is undoubtedly the approximate date of the goblets. 

' Mr G. Rj Stansfeld, of Field House, Sowerby, in a letter to the author, said: 
“there is no doubt as to the genuineness of the goblets as they have been in our family 
since the banquet for which they were made,” 
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Sir Joshua Reynolds’ pictures of members of the Dilettanti Society, in one 
of which several members of the club are represented holding wine glasses, 
with cut faceted steriis, were painted between 1777 and i779(Fig. 59, also 
60, 61). That cut faceted stems preceded plain fluted stems is suggested 
by a letter dated October 1804 from Perry and Parker of Fleet Street, 
designers and makers of cut-glass chandeliers, to Sir Roger Newdegate 
of Arbury. In submitting an estimate for new chandeliers to harmonise 
with a chandelier supplied in 1788 they say: “Arms cut with plain flutes 
have succeeded those cut with facets, and are njore generally approved.” 



Fi?. 54. From the frontispiece (X The Spectator, jibout 1750. 

Wine glasses with V-shaped bowl and drawn stem. 

• • , 

'Phis ‘Change of fashion undpubtedly applied fb drinking glasses as 

well as to chandeliers, and may have been due tiD the improvement in 
quality of flint-glass and the consequent remofal of the necessity to hide 
specks, bubbles and other defects by breaking the surface of the glass with 
facets. ^ 

We have*attempted t(T trace the succession of thtf shapes and decora¬ 
tions of English drinking glasses from the fourteenth* to the'end of 
the eighteenth century, with the fdllojving results: 

Simple* cups, without feet, belong to the fourteenth oentury and 
earlier. 
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Tapered tumblers, on-sotid base or raised hollow base, belong to 
the fifteenth, sixteenth, and seventeenth centuries. 

Cup-shaped drinking glasses, on foot and kndpped stem, belong 
to the latter part of the sixteenth century. 



Fig* 55 * Folded foot, large artificial tear, 
about 11740-45. Made for Benjamin 
Chappell* (1698-1770). 

Drinking glasses with foot and built-up stem, the base of *’he 
tapered bowl becoming gradually rounded, belong to the seventeenth 
and eighteenth centuries. 

* Glvat-great-grandfather of Professor W. M. Flindirs Petrie. 
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In the period between 1730 and 1750 appeared; 

1. Tapered drinking glasses with “drawn” stem. 

2. Tapered drinking glasses with “ drawn ” stem and with artificial tear in stem. 

3. Drinking glasses with enamel twist in stuck stem. 

4. Drinking glasses with air twist in stuck stem. 

5 Drinking glasses with air twist in drawn stem. 



p'ig. 56. Glass with enamfl tw'istjn stem, 
formerly belonging to the Rev. H ^Cantrell 
o^Dei^jy, about 1745. From Hartshorne’s' 

Old English Glasses. 

The introduction of glasses with cut faceted stems dates from 
about 1750, and with the stems fluted but not faceted from about 
1800. 
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The squared foot came in about 1770. 

This chronologyi it must be admitted, is lamentably defective, and 



Fig. 58. Jacobite glass with air twist ’in drawn stem, 
about 1745-50. The property of G. Robinton, 

Combe Do^^n, ^ath. 

m all cases allowance must be made for overlapping. The dates which 
may be regarded as reliable are: 


5—2 
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Fig. 59. Wine glasses with cut faceted stems. From a picttire of Members of Dilettanvi 
Society by Sir Joshua Reynolds, about J777. 
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Verzelini goblets with knops in stems (Fig. 38) . 1370-1600 

Peacham’s diagram of tapered glass (Fig. 41) . 1621 

Greene’s working dravCings (Fig. 42) . 1666-1672 

The “Fornacer” William III glass (klg. 43) . j58g 



• Fij;. 60 I Fig. Ol 

Fig. 60. Jacobite glass with cut faceted stem, about 1760. British Museum. 

Fig. 6i. Glass with cul faceted stem, about 1760. ]''rom llartshorne’s Old English Glioses. 


Glasses of the Kit-cat Cfitb (Fig. 48) ... :.. ... ... 1711 

Squiye-leg glass in London Museum (Fig. 46) ... «... ... 1715 

The “^fantrell” glass with enamel twisi ia stem (Fig. 56) ... 1745 

“ Stansfeld” goblets with cut faceted stems (Fig. lOi, No. i) ... , 1758 
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CHAPTER V 

OLD ENGLISH BOTTLES AND FLINT GLASS DECANTERS • 

“ TF you wish to make bottles, this do. When you have gathered some hot glass 
1 on the end of a blowing-tube and blown it in the form o£ a large bladder {quasi 
vesicant), swing the tube wi^ the glass appended to it, beyond your head as if you 
intended to throw it, and the neck will be stretched by this action: then separate 
it with a wet stick and put it in the annealing furnace.” 

Such were tl^e instructions of the glass expert of the thirteenth century. 
The thirteenth century bottle was merely a bulb with a neclj, similar to 



Fig. 62. 1657. King’s Head and 
R.ftM. (initials of owner or inn- 
keepei^. Height 9 inches. ^Jorlfi- 
ampton Museum. 

that represented in the fourteenth century picture of Chaucer’s’.^loctor 
of physic! This shape would be suggested by the most Vudimentary 
* Ellesmere MS., Canterbury Takf. 
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Fir. 6>. 1660 to 1680. Vintners’ Arms and initials R.E.P. 



Fig. 64 ^ Fig. 65 

Fig. 64. 1685. Crown TaVern, Oxford. • 

Fig. 65. About 1690. St George and the Dragon. 
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attempt at glass-blowing, and simple bottles of this kind were probably 
made at all glass furnaces from a very early date. The constant and ever- 
increasing demand for bottles for innumerable uses led to the adoption 
of a succession of devices to hasten production and save labour. The 
initial bulb was blown into an iron mould to acquire speedily any body- 
form that might be required. Moulding at first was limited to straight¬ 
sided bodies, but by hinging the mould, so that it could be made to shut 



Fig. 66i 1686, initials C.P. Guildhall Museum. 

and open, any form cohld feadily be given. The attachment to the body- 
mould of one or more movable sections enabled the shoulder and neck 
to be shaped at the same time as the body, and the uniformity of the mouth 
was obtained by the use of a hand-tool which moulded the inside and 
outside simultaneously. Moillds were at first adjusted, opened, shut and 
reopened by boys, but tnechanism was introduced to effect all the neces¬ 
sary movements by the pressure t)f the workman’s foot. Finally^- the 
automatic nfiachine has been evolved which dispenses with mouth-blow¬ 
ing and all manual labour, and performs the whole Series of operations. 


OLD ENGLISH BOTTLES AND DECANTERS 73 

from gathering the liquid metal to sending the finished bottles to the 
annealing kiln. 

From the middle of the seventeenth century all English wine bottles 
were made in so-called “bottle-houses” and the glass used for making 
them was very dark green, amber or black. There were many of these 



Fig. 67. 1699. Kmg^s H^ad, Oxford. 



1709 1713 1715 

Fig. 68. 

factories, but it is iftipossible to assign any particular bottle to any 
paijicular glass-house. Nine were in the London*district, five in Bristol, 
five ,in Stourbridge, four in Newcastle, three in Gloucester, two in 
Newnham* two in Silkstone, Yorkshire, and many others scattered about 
the country. In London, Ratcliff was the chief centre of battle-making. 
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but, on the south side of the river, there were the Bear Garden works, 
works near the Old Barge Stairs, and a large glass-house near St Mary 
Overies, now Southwark Cathedral. Mr Francis Buckley quotes the follow¬ 
ing extract from “Tracts relating to trade”: “in 1695 it was computed 
that 240,000 dozens of bottles were made in England every year.” 
The bottles wfere used chiefly for table use, but also, especially in private 
houses, for storage. In taverns and inns viine and spirits were generally 



Fig. 69. 1755. From Hogafth’s Rake’s Progress. Showing 
wine bottles and wine glasses. 


t 

stored in pipes, rundlets and hogsheads and the contents drawn off into 
bottles for the use of‘customers. Improvements had been^made in the 
bulb-shaped bottle: the*neck had been strengthened for corking or 
stoppering by the addition of a glass ring, which also gave increased 
security for handling, and^ stability had been given by pushing upwards 
and inwards the base of the bulb to form the familiar “kick-up” of 
modern wine bottles. Towards the end of the seventeenth century^the 
kick-up became jvide and high so fhat an apparently generous bottle, 
although full, might contain an unexpectedly small quanthy of wine. 
Another innovation, suggested possibly by some dF the ancient Roman 
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bottles, was the addition on the shoulder of the bottle of a glass seal 
impressed with a crest, a badge or the sign of an inn, with, in some cases, 
a date and initials'. 

Samuel Pepys on 23 October 1663 went “to Mr Rawlinson’s and 



Fig. 70. A “Hogarth” bottle, 1735. Victoria and Albert Museum. 

saw some of my neAt bdttles, made with my crest upon thenr, filled with 
wjne, about five or six dozen.” These were evidently intended fdr storage 
as jyell as for use on table. 

Mr Hartshorne in Old English Glasses quotes an entry in the house¬ 
hold books of Naworth Castle, of 1624, “ 19 quartes of.seck to fill the 
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cellars of glasses.” The long-neck of the original bulb-shaped bottle was 
at first retained but a squat bottle with short tapering neck was gradually 
evolved, partly because it was less liable to be capsized and partly because 
the shortened neck allowed the space between the storage shelves in 
cellars to be reduced. Fig. i8 (p. 14) shows the interior of a seventeenth 
century glass-hbuse, with a broken, partly finished squat bottle, lying 
on the floor. Mr E. Thurlow Leeds has published an interesting paper 



Fig. 71. 1757. 

{Antiquary, August 1914) on the dating of glass wine bottles of the 
Stuart period. Impressed c^tes, inn-signs and initials have enabled him 
to arrange several series of bottles illustrating the changes in form which 
occurred in decades between 1650 and 1720, so that it is possible by the 
study of its form tp assign an approximate date to an unmarked bojttle. 
The changes took place in the neck, the body, and the “kick-up.” The 
earliest bottle-.with impressed date belongs to the ytar 1657 and is in 
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the Northampton Museum (Fig. 62). The nCck is long, the body bulbous 
and the ‘ ‘ kick-up ’ ’ small. Between 1660 and 1680 the necks are still some- 
, what long, but the body becomes more angular and the “ kick-up ” is in¬ 
creased in size. Between 1680 and 1720 the neck becomes shorter and 
more tapered, and the “kick-up” wider and higher (Figs. 64 to 68). 



Fir. 72. One of the “Chastleton'’ decanters, about 
1750. From Hartshome’s Old English Glasses. 

Squai, wiuc bdltles, although steady and low, were unsuited for 
storage in large numbers or for holding port wine, which at the beginning 
of.rfie eighteenth century had gamed great popularity. By 1750 a cylin¬ 
drical bdttle had been evolved, very similar to the modern port wine 
bottle, but rather larger in the body. The cylindrical bottles were 
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intended for storage and dould be stacked horizontally in bins. The 
use of the black bottle at table is illustrated in Figs. 59 and 69. 

The scene from Hogarth’s “Rake’s Progress,” 1735, shows the use 
of imported wicker-covered bottles as well as of black wine bottles. 



FiS- 73.'Taper-shaped decanter, 
about 1770, often engraved'with 
festoons, gilded. 

The members of the Dilettartti Society used commonplace- cylindrical 
black bottles together with colourless wine glasses with cut stems 

(Fig- 59 )- , f 

The passing of the squat black bottle must be regarded with some 
regret. It was sturdy, sensible and aesthetically satisfactory. It owed 
its supersession 09 the dinner-table to port wine which demanded 
colourless transparent glass for the display of its colour and for the 
detection of its. beeswing. 
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Fig. 76. The “T uckcy” decanter, by Penrose (Waterford), 1796. 

Fig. 77. A Penrose (Waterford) decanter, about 1799. 

I'ig. 78. Shown at the Great Exhibition, 1851, From the Illustrated London Nezvs 



o 


Fig- 79 



Fig. 79. Cut decanter, i860. 
Fig. 80. Cut decanter, 1900. 


Fig. 80 
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According to Dr Johnson to decant “ is to*pour off gently by inclina¬ 
tion” and a decanter is “a glass vessel to receive clear liquor poured off 
from the lees.” The Tatler, 9 August 1710, contains the following adver- 
fisement: “ At the Flint Glass-House in White Fryars are made and sold 
all sorts of decanthers of the best Flint.” The fashion of using colourless 
flint-glass decanters for the table in place of black bottles*had the effect 
of introducing the manufacture of wine decanters in flint glass-houses. 
The earliest flint glass decanters were probably globular with a flattened 



Fig. 81. Decanter and wine glasses, designed by Sir T. G. Jackson, R.A. 
in 1874. 

base. The lamous Chastleton decanters ane <jf this form (Fig. 72) and 
were made for Henry Jones, a zealous Jacobite, who died in 1761. The 
shape of the Newdegate decanters (Fig. was probably the next 
development. In these the diameter of tke shoulder slightly exceeds 
thaj of the base. In the desire for increased stability a decanter was 
evolyed about 1770, tapering gracefully from the neqk to a wide base 
(Fig. 73), and this form, with many modifications, lasted until the end 
of the century, overlapping decanters with parallel sides. The “Tuckey” 
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and the “ Penrose” decanters of 1796 and i799(Figs. 76,77)are practically 
parallel-sided, as well as the great majority of the decanters shown in 
the Waterford pattern-book, 1820-30, illustrated in Mr Westropp’s 
treatise on Irish glass. Social habits changed, the necessity for stability 
decreased, and by 1851 (Fig. 78) the diameter of the shoulder of a 
decanter onc^ more slightly exceeded that of the base. Neck rings 
appear to have been introduced about 1780 (Fig. 75). They were 
reminiscent of the strengthening ring of the old black bottle, but, except 




Fig. 82. Oval claret decanter, without handle. Introduced 
about 1865. Shape copied ,from an ancient leather bottle. 

The dval form makes the decanter easy to hold. 

Fig. 83. Flat-shaped, hollow-sided, claret bottle, about 1880. t 

• 

for retarding the passage of drips^ of win* from the neck to the dinner- 
table, served no usefdl pyrpose. The necks of decanters were so thick 
that no strengthening was necessary, and the turned out lip provided 
security of grip. The rings were intended for decoration and certainly 
were evidence of considerable technical skill. There were usually three, 
each ring being single or Mth one or two parallel mouldings. The 
single rings were oft?n ornamented with cut facets or diamonds/ In 
1791 “ten neat ‘Rodney’ quart decanters with cut rings” were opdered 

* Late in 'the nineteenth century a sloping “drip-ring” was placed on claret jugs to 
guide drips froRi the lip back to the inside through a small hiHe drilled in the neck. 
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from John Dixon, glass-manufacturer of Whittington. The decanters 
used at the Coronation dinner of George IV had each three neck-rings. 
In the first half of the nineteenth century the period of decoration for 



Fig. 84 Fi^. 85 

Fig. 84. “ Poppy-head’’•claret decanter, without hAidle. Introduced i88o.* The four 

deep dents in the body provide a secure gfip- 
Fife. 85. Claret bottle, harnessed in silver,»about 1900. 

display commenced. Decanters grew in height, were often jnounted on 
feet (sometimes square) and lost stability. 
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Decoration took the form both of cutting and engraving. Both 
were overdone. The cutting became ever deeper and more ostentatious 
(Fig. 79), until the craze was checked by the influence of Ruskin and 
William Morris. From about 1870 a change commenced. Decanters 



Fig. 86 ^ Fig. 87 


Fig. 86. Decanter engraved by wheel, » 

Fig. 87^ Decanter engraved by wheel. 

' V * 

became lighter in weight and derived their beauty from a simple graceful 
outline and sometimes from colour, "only sufficient decoration, whether 
cut or engraved, being added to suggest the brilliancy of the glasV and 
to emphasis^ the grace of the blown form. Special care was devoted 
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to designing claret jugs. The glass handle of a claret jug often cracked 
owing to the claret and the jug being overheated before being placed 
on the table. Efforts were therefore made to modify the form of the 
bottle in order that the glass handle might be dispensed with. With 
the same object claret bottles were frequently harnessed in silver. 

At the present time decanters and claret jugs are gradually dis¬ 
appearing from the dinner-table because of the excessive popularity of 
champagne, just as, at the beginning of the eighteenth century, the black 
bottle was banished owing to'the popularity of f)ort. 

From the early part of the last century Yorkshire has been the chief 
centre of the manufactqre of moulded bottles of all kinds, and the names 
of Alexander, Bagley, Breffit, Kilner and Lumb have become well known. 
The^London district, however, with large new Iqottle-works at,Canning 
Town, Charlton and Woolwich, may before long become a seriousVival 
for supremacy in outpUt. Cannington Shaw and Co. and Nuttall and Co. 
at^t Helens, and Candlish and Sons at Seaham have important works. 
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OLD LONDON GLASS-HOUSES 

• 

T he title of this chapter is borrowed from a book written by 
Mr Francis Buckley, whose generous help the aythor most grate¬ 
fully acknowledges. In*this small volume'Mr Buckley has compressed 
the large amount of information which he has laboriously gathered con¬ 
cerning ancient London glass-houses from the beginning of the seven¬ 
teenth century .to the end of the eighteenth. He justly claims that during 
that period London was the premier glass-making city in Ejpgland, and 
that .therefore any facts about the old factories are v^orth preservation. 
For his text he has adopted fhe fourteen place-hames connected with 
glass-making recorded in Strype’s, 1755, edition of Stow’s Survey, but 
he recalls double the number .of glass-houses. Houghton in his letter, 
No. 198, published in 1696, containing a list of glass-houses in England 
and Wales, records tyenty-six in and hbout London. Thib London 
Directory of 1919 gives only seven place-names (four Glass-house 
Streets, one Glass-house Yard, one Glass-bouse Fields, and one Glass- 
house Alley). For convenience, although some overlapping is caused, 
Mr Buckley has divided his twenty-eight glass-houses into^four groups, 
according to the nature of the glass produced: No. 1, crystal, colourless 
or flint-glass; No. 2, green glass for bottles; No. 3,'glass for windows; 
No. 4, plate-glass. To make the history of the London glass-houses more 
complete it is necessary to add some notes about those which *are known 
to have been at work before the seventeehth century, but did not come 
within the scope of Mr Buckley’s book. 

It is probable that gliss, both window-glass and vessels, was made 
in London at a very early date, but the earliest established fact is the 
arrival from Venice in 1349 of eight glass-workers, undef contract to 
make Venetian drinking glasses. It is known that they worked near the 
Tower, and, when they attempted tq,break their contract, were detained 
within its walls.' It is not improbable that they established themselves 
in the quarters subsequently used by Verzelini, th| Hall of the Crutched 
(Crouched dr Crossed) Friars in Aldgate ward. The house of the Crutched 
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Friars had been surrendered in 1539, and Stdw says that the site of the 
church became a tennis-court, a carpenter’s yard and suchlike, and the 
Hall became a glass-house. The eight Venetians, after detention in the 
't'ower, completed their contract and seven of them returned to Venice 
in 1551. Iseppo Casseler, however, entered into partnership with 
Thomas Cavato, from Antwerp, and continued to make*glass in Eng¬ 
land until 1569, probably still in Crutched Friars. Jacob Verzelini started 
work in CrutchecJ Friars some time before 1575, in which year he ob¬ 
tained a monopoly for making Venetian drinlnng vessels, with the con¬ 
dition that he should teach tha craft to the Queen’s subjects. Mr H. B. 
Wheatley, F.S.A., states in London Past and Present that the Hall of the 
Augustinian Priory, Broad Street ward’, was let to Verzelini, after the 
Crutched* Friars works had been-destroyed by fire in 1575. He still 
continued to live ilfThe Crutched Friars district,* for in 1589 aft English 
glSss-maker applied fdr a patent for rnabing “common glasses, such as 
are nbt made by Jatob a stranger dwelling in the Crutched J^riars.’’ The 
tw*o Verzelini goblets, which have survived, are dated 1580 and 1586. 
*^'he site of one of the earliest se’venteenth century glass-houses is 
still known as “ Glass-house Yard, Blackfriars. ’’T^he position is described 
by Strype as between the Apothecaries’ Hall, St Ann’s .Church and the 
King’s Printing House, now^rinting-House Yard. Mr H. B. Wheatley 
has discovered two references to this glass-hoifse dated 1607 and 1635. 
It is possible that this was th®factory visited by Pepys and his “cozens’’ 
on 23 February 1669, on his homeward journey from the Duke of 
York’s Playhouse, which was near the river on the western side of the 
Fleet ditch. If they crossed the ditch at Bridewell, they would pass the 
works on fheir way eastwards to Seething Lane. The glass objects made 
for the entertainment of the vMtors included “ sipging glasses of exceed¬ 
ing thinness^ which make an echo of the voice.”* These were probably 
made of crystal glass. In the immediate neighbourhood, to the north 
of the Playhouse^ in Salisbury Court, was another glass-house, but it is 
doubtful whether it was working in 1669. 

March i, 1618, is'the date of the letter of James Howell,'author of 

Epistolae Hoelianae, to his father^ in which he* describes his position 

in Sir Robert Mansell’s glass-house In Broad Street,* where Venetians 

• . 

' Pepys’ Diary, 24 September 1660: “I went to a dancing meeting in Broad Street 
which formerly was the Glasshouse.” “ 
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were at work and pit coal i)ras used for melting the glass. The factory was 
placed on the site of the east end of the church of the Augustinian Friars 
in Broad Street ward. Strype, in the 1720 edition of Stow’s Survey, 
states that the 

west end of the church having been granted to the Dutch nation, the eastern part 
(the steeple, quire and side iles of quire) was utilised by the Earl of Wilts for the 
storage of corn, coal and other household goods... .His son. Marquess of Winchester, 
sold the monuments and paving stones for £100. 0. 0, removed the lead from the 
roof, and made fair stabling for horses. Here, in the Hall, was a glass-house, 
where Venetian glasses were made and James Howell, an ingenious man, in King 
James, the first, his reign, was steward....This place afterwards became Pinners’ Hall. 

The Pinners’ Hall is marked in Ogilby’s map of 1677 on the west side 
of Broad Stree*!'. 

The V Minories ” glass-house which stood on the.south side of Good¬ 
man's Yard, Whitechapel, and^the site of which is now covered by lar,ge 
railway warehouses, was the subject of a Chancery, lawsuit, Batson v. 
Lewin, which dragged on from 1657 to 1663. It appears before 1651 
to have been owned by Bevls Thelwall. Edmund Lewin, who "'as 
making bottles in 1677, was succeeded in 1678 by Michael Rackett, 
who made crystal glas^ as well as bottles. In 1699 it was owned by 
“ Craven Howard, ,Esq., and other Trusteesand drinking glasses were 
made. In a survey of 1772 this factory is dalled “Rickets” glass-house. 

Another Whitechapel glass-house was that known as “Saltpetre 
Bank.” It stood to the west of Well Close'"Square, between Well Street 
and Saltpetre Bank. From 1678 or possibly earlier it was in the hands 
of the Dallow family. -Edward, John and Philip Dallow are mentioned. 
The latter in 1689 became glass-maker to William HI and was granted 
a patent for making glass “grenado sheRs.” The staple products were 
green glass bottles, and chemical and garden glass. It is probable that 
the central factory was amalgamated with several small adjacent glass¬ 
houses. In 1741 the scope of the firm was extended and “bottles of all 
sorts, flint glass, crown or ‘sash’ glass, and looking glass’’Vere made. 
Directories give thd following successors to the Ekillows; 1757, Richard 
Russell-; 1760, Russell and Lawton; 1768, Richard Russell and Son; 
1772, Russell and, Home; 1793, Russtell, Slater and Home. The Precinct 

* In 1874 the Rev. S. Mayhew exhibited before the Archaeological Society fragments 
of glass found ih Broad Street on the site of Pinners’ Hall. 
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of the Savoy contained two glass-houses in which drinking glasses were 
made, one, on the river-side, was set up in 1673 by George Ravenscroft, 
the other, dating from about 1683, was owned by Henry Holden, who 
was the King’s glass-maker. In 1674 a patent for seven years was granted 
to George Ravenscroft for sole use of “an invention of christoline glass, 
resembling Rock Christall.” John Houghton, F.R.S., writing in 1696, 
says, “ I remember when Mr. Ravenscroft first made his flint glasses.” 
The glass referred according to a statement in Plot’s Natural History 
of Oxfordshire, was invented by Seignior de»G^^ta, and consisted of a 
mixture of calcined flints "and. white crystalline sand with a small pro¬ 
portion of nitre, tartar and borax, the latter ingredient having been added 
on the suggestion of Dr Ludwell of Wadham College, Oxford. The 
mixture prqduced an unreliable glass, and a new mixture was substituted 
by Ravenscroft, tWIb marked the drinking glasses made frotn it,with 
glkss seals. 

A glass-house,*known as “His reoyai mgnness’s,” producing both 
crystal glass and bottles was in Red Majd Lane, now Redmead Lane, 
Wapping. It was near the Hermitage Stairs and in 1684 was owned by 
the Duke of York. The glasses were marked '^ith a lion and coronet. 
Glass-house Street, which now runs from Regent Street to Piccadilly 
Circus, is*said to have been %st formecf in 1679, afihat time extended 
farther to the west. There must have been a ^"ass-house in or near the 
site, but its history is unknown. 

According to Strype’s map .of 1720 .there were at least three glass¬ 
houses near the F^con Stairs, close to the spot where Blackfriars Bridge 
now touclles the southern bank of the river. Two were in Cockpitt Lane, 
between Willow Lane and Gravel Lane, and the •ther a little to the west 
near the Paris (or Parish) Garden Stairs. By .amalgamation of these 
smaller factories the well-known Falcon glaae-wbrks in Holland Street 
were formed which survived until 1878.* According to the London 
Gazette F^jncis* Jackson and John Straw, owners of “certain glass¬ 
houses” nejr the Falcon in Southwark, wer* makii^ in 1693 “all sorts 
of the best and finest*drinking glasses and*curious glasses for'ornament 
an 4 likewise all sorts of glass bottljs.” The references to the subsequent 
owners are somewhat confused: Hughes and Winch, f752; Hughes Hall 
and Co., 1*760; Stephen Hall and Co., 1765-80. In 1781 Hall moved 
to the Whitefriars glass-works on the other side of the rlVer. In 1768 
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William Barnes and Co. owned “a glass-house near the Falcon Stairs.” 
This firm was succeeded in 1774 by Cox and Farquharson, in 1781 by 
Daniel Cox, in 1792 by Alexander Thomas Cox and Co., and in 1803 by 
Green and Pellatt. These dates and names, however, do not exactly 
coincide with those given to the author in 1918 by Mr T. Rickman, 
grandson of Apsley Pellatt. According to Mr Rickman, Apsley Pellatt 
took over the Falcon glass-works in Holland Street from Cox and Co. 
about 1790. He was succeeded by his son, Apsley Pyllatt, who retired 
from business in i852'i;pd entered Parliament. The works were carried 
on by Frederick Pellatt, brother of Apsley Pellatt, number two. 

J. Pellatt-Rickman, grandson of Apsley Pellatt, number one, joined 
Frederick Pellatt in 1868, moved the works from Holland Street to 
Pomeroy Street, New Cross, in 1878,-and gave up glass-making in 1895. 

'Ehe high reputatiofi of the Falcon glass-wOrkS^rtTr fine glasses''and 
fine work was mainly due to the enterprise of Apsley Pellatt the youngSr, 
author of Curiosities of glass-making, a book based on lectures delivered 
at the Royal Institution and published in 1849. In this factory Faraday 
carried out some of his researches' for the improvement of optical g{a&, 
which are described in^the Transactions of the Royal Society for 1830. 

In the exhibition of 1851 Pellatt and Co. were represented by “a highly 
refractive cut glass chandelier, 24 feet iq length, by Chandeliers of 
Alhambra style in white, ruby and blue glass, by cut glass, Anglo- 
Venetian Table-glass and by cameo incrustations.” The latter were small 
busts or medallions, in low relief, cast in specially prepared clay, which 
had been embedded in the sides or bases of glass vessels whilst the glass 
was still in a plastic condition. ‘ 

The Whitefriars glass-works, near the Temple, the only 6ne of the , 
ancient glass-houses which has survived on'its original site, are first heard 
of in the London Gaiette, of 1709. This factory has always produced 
table-glass of fine quality‘and at the present time (1920), in addition to 
stained glass and mosaics, turns out large quantities of glass tube of all 
descriptions, especially for thermometers, and glass for X-ray apparatus. 
These works are more fully'described in another chapter as a typical 
old-fashioned flint-glask factory. ^ < 

The chief centre of the green glass bottle trade appears to have'been 
Ratcliff, and the names Glass-house Yard and Glass-house Fields are 
marked in Sfiype’s map. In Southwark bottles were made at the Bear 
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Garden works, Bankside, at the glass-houSe near Old Barge Stairs, 
nearly opposite to the Temple, and at the “ great old glass house ” which 
was close to St Mary Overies’ Church, now Southwark Cathedral. In 
central London there were works at Old Bedlam, on part of the site of 
Liverpool Street Station, and in Pickax Street, out of Aldersgate Street. 

Crown window-glass was made from 1678 to 1691 by John Bowles 
in the Bear Garden glass-house, Bankside, already referred to, and sub¬ 
sequently by meijibers of the same family in the Cock Hill glass-house, 
Ratcliff. “Broad window glass was made in#i6o6 in White’s Yard, to 
the west of Saltpetre Bank; Whitechapel.” Window-glass was also made 
in a neighbouring glass-house in Green Yard. The following names of 
owners of this factory are given in directories: lybq, Quintin and 
Windle; Thomas Quintin and Co.; 1799-1810, Quintin and Son 
—tlTe London PifflTGlass Company;. 1815-19‘Macnamara altid grett. 
In 1773 Mr Quintin-‘gave evidence before a Parliamentary Committee 
on the subject of the English plate-glass trade. In that year the French 
system of casting plate-glass had been introduced. Previously glass plates 
TnTmirrors and windows had been made from thick blown glass cylinders. 

In Fdxhole (Vauxhall) at^ spot still probably commemorated by the 
name Glass-house Street, the Duke of Buckingham ii^673 established 
a company of Venetians, upder a ma*ster-craftsmarfmamed Rosetti, to 
make blown plate-glass. John Evelyn in September 1676, when in 
Lambeth, saw the Duke of Buckingham’s glass-works, where they made 
“huge vases of mettal as cleas pondesotis and thick as chrystal, also 
looking glasses fai* larger and better than any that come from Venice.” 
The huga“ vases” may have been the blown glas's cylinders from which 
the mirror-plates were made. About 1680 John Dawson was apprenticed 
to these works, and became rilanager and finally pwner. His son Edward 
was sent to Venice to learn the latest developments of the craft. Edward 
died in 1755, and he was succeeded by his sc*i John, and until 1780 the 
business wps aarried on under the name of Dawson, Bankes and Co. 
These Vauxhall works may be the same a« the I^mbeth glass-works 
owned by Sir EdwarS Zouch, Kt. In 161I an absolute licence had been 
gmnted to Sir Edward Zouch, Bjvis ThelwalUand others to make all 
kindfe of glasses with sea-coal. In ibi3 Sir G. MorC and Sir Edmund 
Bowyer visited Sir E. Zouch’s factory in Lambeth and rejJorted to the 
king that “the glass made was generally clear and good.”* 



92 


OLD LOi>IDON GLASS-HOUSES 


Early in the eighteenth century the Bear Garden glass-house of 
Bankside, previously mentioned in connection with bottles and crown 
glass, temporarily eclipsed the Vauxhall works in the production of 
blown plate-glass for mirrors, “free from bladders veins and foulness,” 
but in 1726 Vauxhall resumed its supremacy. 

In 1641 there was a glass-house in Greenwich owned by Jeremy Bago 
and Francis Bristow. The former married Suzanna Henzey, a member 
of the great glass-m3»’dng family. Evelyn states that* in June 1673 
“went with friends to\h6 formal and formidable camp on Blackheath 
and thence to the Italian glass-house at- Gi'eenwich, where glass was 
blown of finer mettal than that of Murano.” It is in this glass-house 
that Mr Hartshorne claims that the famous “Royal Oak” goblet was 
made. ’ 

Ip the Report of the Excise Inquiry of 1835 the'nafnes of the owhers 
of only three London glass-hdu^es are recorded : Apsley Pellatt of the 
Falcon Wo^s, Holland Street, William Holmes of Whitefriars, and 
William Christie of Stangate. They were all flint glass-houses. The'Stan- 
gate works, which were on the river-side near Lambeth Palace Road, were 
closed in 1851. Of the.many old glass-houses recalled by Mr‘Buckley, 
the only survifoi" is that of Whitefriars, which is shortly to be moved to 
the country. Since 1835 several glass-houres, some,large, some small, 
have arisen. The Albion Cast-Plate Glass Factory, started in Southwark, 
did not survive for many years. Vast bottie wqrks have r^^cently been 
established in Canning Town,' and Edison and Swan have large works 
for making electric light bulbs and .tube at Ponders End. There are less 
important factories in Clapton Park, Lower Edmonton, UpperifCenning- 
ton Lane, and Vauxhall. The last not far removed from the site of the 
ancient glass-house of the Duke of Buckingham. 
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PROVINCIAL GLASS-HOUSES 
THE NEWCASTLE DISTRICT 


C OAL, fire-clay and water-carriage were tlje chief attractions of the 
Newcastle district to glass-workers. It also famous, according 
to Dr Christopher Merret, who wrote in 1662, for a silicious material 
called pyramachia used for the inside lining of furnaces. The glass 
industry may have existed in the neighbourhood on a smdll scale before 
1615 jn wKidh yearjlje proclamation forbidding the use of wood for fuel 
for. glass-furnaces was issued. The .proclamation, however, undoubtedly 
caused rapid and e;ctehsive developmeftt. In 1619 the registers of the 
churches of St Nicholas, now the cathedral, and of All Saints, com- 
mypced a long record of the well-knowa-shmes of immigrant glass-men; 
Isaac Hengey, glass-maker; Japob Henzey, glass-maker; John Tesswicke, 
son of Timothy Tesswicke, glass-maker, a Frenchman, and many 
others. Sir Robert Mansell in *[614 jmned Sir Edwas^' touch’s com¬ 
pany which held the monopoly for naaking all kinds of glasses with sea- 
coal or pit-coal, and by 1617 had started glass-works in Newcastle. In 
the register of 1618 of*All Saints’ Chutph is recorded the death of 
Edward Henzey sejvant of Sir Robert ‘^Mansfield” (Mansell). From 
1618 until ^ansell’s death in 1653 aH the Newcastle glass-houses must 
have beeniworked under his direct control or under his licence. The 
* window-glass was packed in .cases and sent to London in the coal- 
ships, which brought back barillia and otl^r glass-making materials. 
In London the glass was sold by Maps^l's, agents. In later years 
John Tyzack’s warehouse for Newcastle glass near the Old Swan Stairs 
was well krtotWifTn 1691 Newcastle cut window-glass was sold at 13s. per 
100 feet. 

In 1637-8 in consideration of surrendering .a former lease -a new 
le^ was granted by the Newcastle "Common Council t,o Sir R. Mansell 
of “ certain.grounds, being the greatest part of the East-ballast-Shoares 
including the glass-house on the Usebourne.'’ The books of the Common 
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Council contain records-of leases of glass-houses or sites for glass¬ 
houses : 

1646. Lease to Edmund Harris, of London, of parcel of ground at St Laurence Shore 
to erect certain glass-works. ’ 

1656. Lease to John Hatteril and R. Tainton, citizens and glaziers of London, of the 
old glass-houses, to run with that of the new' glass-houses. 

1658. Lease^o Tainton and Pollicot, glass-men, from London, of the old glass-house. 

1678. Lease to Tainton and Oliver of the Western glass-houses. 

1679. Lease to Jacob Hensey, William Tizacke and Daniel Tyttery of the Western 
Glass-house: glass to be supplied to inhabitants at fixed rates. (Tainton and Oliver had 
apparently not been successful^ 

1684. New lease to Johi? Hensell, Peregrine Tizack and others of the Eastern glass¬ 
houses for twenty-one years. 

During the siege of Newcastle by the Scots in 1644 all glass-working 
was suspended. > 

Houghton’s list of. glass-houses in England 1606 ^ves fty the 
Newcastle district, six window (broad-glass) hoyses, four bottle-houses 
and one for flint, green and ordinary glass. The Newcastle Copimon 
Councibs b<)oks refer to the following glass-houses: 1692, glass-house 
at Howdon-pans; 1694, glase-house at Bill-key; 1710, glass-hovise 
Close-gate; 1737, broad-glass-house at Hpwdon; the Close-g^te bottle- 
house, Western bottle-house, St Laurence bottle-house. Bill-key bottle- 
house, and flinP^ass-house at Qose-gate. In 1710 permission, was given 
by the Common CouncnJ to the glase-makets to erect at their own charge 
a gallery at the west end of St Anne’s Chapel for their own use. 

Between 1695 and 1699 8 number of “petitrons by the*glass-makers 
of Newcastle were presented to Parliament, first for the reduction and 
latterly for the total removal of the glass-tax, and in 1696 tlte Henzells, 
Tyzacks and other glass-makers petitioned for the withdrawal of the 
duty of 55. per chaldron on water-born^ coal. In 1698, owing to the * 
burden of taxation, alTthe glass-furnaces were shut down. Early in the 
eighteenth century the bjewcaftle window-glass does not seem to have 
been of first-rate quality. It is stated in Neves’ Builders^ Dictionary of 
1703 that although the Newcastle window-glass was rnSSfty Used it was 
subject “.to specks? streaks and blemishes, and was often \\^rped and of 
ash-colour.” A lease of 1737 refers to the building of two glass-houses 
on the south baijk of the Tyne. 1740 an advertisement staters tKat 
Cookson and Jeffreys, from their new glass-house at South Shields, were 
sending the.best crown-glass to be sold at their warehouses, the Old 
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Swan, London Bridge. In 1772 there Wre sixteen important glass- 
factories in the Newcastle district, namely five for bottles, five for broad 
or common glass, three for crown-glass, two for flint and one for plate- 
glass, probably blown plate. Newcastle directories from 1782 to 1811 
have the following entries: 

Date Name Manufacture Locality 


1782-1801 Airey Cookson and Co. 
1787 Northumberland Glass Co. 
W. Henzelf and Co. 


. W. Elliot 
1795 J. Cookson 

1795 Sir M. W. Ridley and 

Hewitson 

i8ti Atkinson Wailes-and- Co. 

Northumberland^Glass Co. 
Cookson and Cirthberts 
Northumberland Glass Co. 
Sir M. W. Ridley and Cb. 
Shorter and Co. 

Cookson and Cuthberts 
Isaac Cookson • 

Cookson and Co. 

Henzel and Co. 


flint-glass 

bottles 


bottles 

crown-glass and bottles 


The Close 
Lemington 

East Ballast Hills; Low 
Glass-house; St 
Peter’s Quay 
Mushroom glass-works 
The Close 


crown- and broad-glass North Shore 
flint-glass, * Gateshead '* 

. „ • The Close 

crown-glass South Shields 

,. Lemington 

,, North Shore, 

„,.. •• South Shore 

bottles South Shields 

,, The Close 

„ The Quay 

„ ■, North Shore 


.Although in 177*2 a plate-*glass (blown glass) factory was at work, no 
mention of plate-glass is made in the directories from 1782 to 1811. It 
is interesting* to follow the successive chg»ges in the method of making 
ordinary window-glass. In 1696 broad-glass only was made: in 1772 
five factorjies made broad or commoh window-gfess, and three crown- 
glass ; in 1811 crown-glass only was made; in 1833,crown-glass was made 
in all window-glass-factories ewcept one in which broad-glass was made 
for part of tl^e year only. In 1851 the manufacture of crown-glass had 
practically ceased, and sheet-glass, the-imprcived “broad” glass, was 
universally used for domestic glazing. The Report of the Commissioners 
of Excise, published in 1835, gives some information about the condition 
of the glass Industry of the Newcastle district in tlie early part of the 
niflfteenth century. Ten out of the thirty-eight glass-houses at Work in 
i833,jvere owned by members of tbs Cookson family. The name first 
appears in tonnection with glass-making about 1730. In 1746 the firm 
w;as Cookson, Jeffreys and Dixon; in 1776, John Cookson-and Dixon; 
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in 1795 J. Cookson, and in 1811 there were four firms in which the name 
was included. The Cooksons had made blown plate-glass from 1770, the 
dimensions of some of the plates reaching thirty s<^uare feet,'but were 
forced by French competition to almost entirely give up the manufacture. 
In 1813 they started making “ cast plate ” in competition with the British 
Plate Glass Company. 

Isaac Cookson gave evidence before the Excise Commissioners and 
stated that his firm was casting plates measuring eighty square feet. The 
glass mixture was meltec} in large pots, ^nd ladled into smaller pots, 
“cuvettes,” for pouring on the casting-table. In 1831 Cookson and Co. 
of South Shields commenced the manufacture of Fresnel’s dioptric 
apparatus for lighthouses, but, after fitting thirteen lights, were com¬ 
pelled by Excise restrictions to abandon the enterprise. Isaac Cookson, 
Willkm Cuthbert, Johh and Thomas Ridley, W. L. Jobbing, R. Todd, 
and John Coulthard appeared at the Excise Enquiry for the bottle- 
makers. Seventeen bottle factories were at work. The materials employed 
were sand, soap-makers’ waste, lime, common clay and ground bricScs. 
An Excise regulation forbade the use of crown-glass refuse, although 
the quality of bottle glass was greatly improved by mixing it with the 
other ingredients. Isaac Cookson also represented the crown-glass 
makers and stated that thirteen crown-glass-houses were at work. 
William Booth, Richard' Shortridge and Joseph Price gave evidence on 
the subject of flint-glass. Only five flint-gl^ss-houses were at work. The 
Birmingham district turned out moreflint-glass than Newcastle. The 
materials used were pearl ashes, litharge or red-lead, Lynn or Alum Bay 
sand or “Yorkshire Atones burnt"^and pulverised.” It took' thirty-six 
hours to prepare the metal for working. It ig doubtful whethei the New¬ 
castle district was ever remarkable for fine flint-glass and table-ware. It 
is true that Mr Hartshorngjhas “provisionally ” suggested that the greater 
number of the famous rosa-eilgruved “ Jacobite ” glasses and'the generality 
of the “Fiat” glasses were made and engraved in the,district, because 
the manufacture of such “semi-seditious” or “openly contumacious” 
objects riiust have been renioved from the ilnnlediate scrutiny of the 
Government. He admits, however, that there is no proof, and it is 
strange that no tiadition has survived of the manufacture of objects of 
considerable beauty and involving advanced technique. 

Before 1G33 the making of “pressed” or “in!agliated” table-ware 
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had been introduced from America. In^tet years Sowerby’s Ellison 
glass-works became famous for pressed glass. The designs were simple 
ajjd well'adapted for mechanical reproduction. An opaque glass, in 
various delicate tints, was used with success. The following names must 
be added to the list of glass-makers at work in 1833: Charles Attwood 
had one house and Addison Fenwick and Co. two houses at Southwick; 
W. Featherstonhaugh had one glass-house at Ayres Quay and two at 
Deptford, Sunderland; John Hubbard, two glass-houses at Deptford; 
George Stevenson, one at Carr Hill; Joseph L^b aftd Co., three houses 
at Lemington; and George.Sowerby, one glass-Kbuse at Gateshead. 

The^ Newcastle district has failed to retain the leading position in the 
glass industry which it -held at the close of the eighteenth century and 
during the early part of the nineteenth. Many branches have died out, 
and little glass is now made within the pity. There are still, however, 
important glass-factories in Gateshead, .Sunderland, Hartlepool ’and 
Lemington. • 

BRISTOL DISTRICT 

. •' 

In the seventeenth century, Bristol was the chief provincial town, and 
its port was larger than any English port except that of London. The 
facilities f«r importing raw materials and for exporting finished goods, 
together with the accessibility of coal, made it^ admirable centre for 
the manufacture of glass. There was, too, a large demand for all kinds 
of glass, but* especially for Bottles for ^h and Bristol waters, beer, 
cider and perry, from the whole of the west of England as well as from 
Ireland anc? the Plantations. Houghtcn, writing in 1696, speaks of nine 
glass-hous<ls in and about Bristol, five for bottles^ one for both bottles 
’and window-glass, and three fyr flint and ordinary glass; of these, how¬ 
ever, Hooper’s bottle-factory at Temple Gate is the only one of which 
any definite record survives. Mr Francis Bujkley’s researches among 
ancient newspapers, newsleaves, lists of freeholders and burgesses and 
directories *have given the following results^ in 1712 crown-glass was 
being made fay Richasd Warren and Co. in ThomSs Street;, in 1722 
thirty-six parliamentary voters are described as glass-makers, and the 
number rose to fifty-three in i734VjjU 1736 Sir AbraJjam Elton had a 
large glass-house in St Philip’s; in 1738, when Prince Frederick and 
, Princess Augusta visited Bristol, the procession of city cojppanies was 
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headed by the company,of glass-men, carrying glass swords, sceptres 
and trumpets. In Evans’ History of Bristol it is stated that in 1761 
fifteen glass-houses were at work. Hugh Owen, F.S.A. in Tteo Centuries 
of Ceramic Art in Bristol, quoting from a ledger kept by Michael Edkins, 
the painter in enamels, gives the following list of the firms who supplied 
him with glasses for decoration between 1762 and 1787: 

Little and Longman of Redcliff Back, 1762-7; Longman and Vigor, 
1767-87; Vigor and Stevens of Thomas Street, 177^-87; and Lazarus 
Jacobs of Avon Street, i,:j^85-87. 

The directories 0^1794 and 1801 have,yielded to Mr Buckley the 
following results: 

. 1794 1801 

Cannington and Co., Temple Street. • 

Elton Miles and Co., Cheese Lane. Elton, Miles and Wifcox. , 

' Henry Payne, St Philip’s. Henry Payne, Broad Quay. 

Edward Smart, Cheese LaneP Edward.Smart, Avon Street. 

Stevens, Cave and Co., Redcliff Back W. Stevens. ' 

and Thomas Street. 

Wadham Ricketts and Co.„ Without Ricketts, Evans and Ricketts. 

Temple Gate. 

J. R. Lucas, who p'reviously had a bottle-factory in the city, started 
works, probably .for crown-glass, at Nailsea Heath in 1788. . 

Matthews, in his History of Bristol,'szys that A. Vigor and Co. 
were making flint-glass in Redcliff Back in 1794. In the Excise list of 
1833 only four firms are named: Henry RickeKs and Co. (two houses); 
John Nicholas and Co.; Thomas Powell and Co.; ai\d Coathupe and Co. 
of Nailsea Heath (two houses). The latter was the only firm represented 
in the Great Exhibition of 1851, and Hugh Owen, writing in icSyz, speaks 
of Powell and Ricketts as the only firm pf importance still working in 
Bristol. The decline of the glass industry in Bristol was due to taxation, 
to competition and to th^ increasing difficulty of obtaining an adequate 
and cheap coal supply. That glass-houses were a feature in the distant 
view of Bristol as late as i8eo is proved by Miss Edgeworth’s description 
of a drive from CBfton to Bristol in Harry and Lucy. She refers to “a 
number of very high black-looking buildings in the shape of huge cones 
from which still .darker coloured ,SK6oke in thick volumes is continually 
issuing.” In Bristol Harry and Lucy were introduced with full explana¬ 
tions to the .manufacture both of crown-glass aifd wine glasses. 
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There can be no question as to the importance of Bristol as a glass¬ 
manufacturing centre from the end of the seventeenth century to the 
early years of the nineteenth, but the records are so few and so confused 
that it is only possible in a few cases to assign definite products to definite 
firms.. 

During the first part of the period the manufacture of bottles pre¬ 
dominated, but by 1833 the value of the output of crown-glass was three 
times as great as tjie combined value of the output of all other kinds of 
glass. In the glass-history of Bristol the following names have been 
connected with different varieties of glass: 

Bottles were made by Hooper Bros.: J. R. Lucas: Wadham and Ricketts: Henry 
Ricketts and Co.: Cookson ahd Powell: and Powell and Ricketts. 

Crown glass was made by Richard Wijpren and Co.: Vigor and C#., of St Thomas’ 
Street: Steverut Randolph and Co.: J. R. Lucas: Lucas, Chance, Homer, Coathupe and 
Hartlt^: Coathupes and Co.: afid by Chance and •Co. 

Flint glass by J-. and (L^Taylor: Cannmgton atjd Co..' A. Vigor and Co.: Wadham 
and C(^: Henry Ricketts and Co.: and by Steveits Randolph and Co. 

In additit)n to flint and coloured glass and enamels the special milk-whpe Bristol glass 
was made by Little and Longman: Longman and Vigor: Vigor and Stevens: Laaarus 
Jacobskand Isaac Jacobs lus successor. The latter vfas appointed glass manufacturer to 
George Ill. In the Bristol Art Galle^ry is a blue glass dessert plate, signed in gold on the 
back, 1 . Jacdlis, Bristol. • 

It is possible that some at feast of.the beautifulwith 
enamel twists in tht stems, tvhich are to be f»wnd in every collection 
of old English glasses, may have come from Bristol. 

Flint-glaSli of fine quality was proceed in Bristol, and Henry 
Ricketts and Co. tyere famous *for cut-glass. The patterns were not 
specially clfaracteristic, and closely re*;mbled the oontemporary products 
of Londonit Stourbridge and Waterford. 

The firm of Powell and I^cketts of the Phoenix Glass-works has a 
long history ^and underwent many changes and. amalgamations. The 
original firm, at the end of the sevent^ntli ^century, may have been 
Hooper Bros, of the Bottle works at Temple Gate. In 1785 the firm was 
J. and G.'Taylor, flint-glass makers, who were succeeded in 1789 by 
Wadham and Ricketts^who made flint-glass, coloured glass and bottles, 
in 1794 by Ricketts, Evans and Ricketts, in 1797 by Ricketts,-Evans 
and PJioenix Glass-works, in 18144154 Henry Ricketts,and Co., and in 
1853 by Powell and Ricketts. The last change arose from an amalgama¬ 
tion with Powell Bros, and Co., a firm which, starting in 178^ as Lawson, 
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Fry, Frampton and Co.,-Glass bottle-makers, in 1812 became Joseph 
and Septimus Cookson, in 1824 Cookson and Powell, and in 1831 Powell 
Bros, and Co. 

The glass which is specially characteristic, and of which Bristol has 
cause to be proud, is the milk-white translucent material introduced in 
imitation of sftft-paste porcelain. Specimens of this glass decorated with 
enamel painting by Michael Edkins are highly prized. 

Professor Church’s analysis of this glass, quoted joy Hugh Owen, is 
as follows: Silica, 47-7^;«potash, 6-39; soda, 0-82; oxide of lead, 4371; 
oxide of tin, o-86; alumina, 0-33; lime, o-i4i. The density of the glass is 
3-58. It was a difficult glass to work, requiring great skill on the part of 
the glass-blower,and is extremely fragile. Moulds were successfully used, 
and small decanters and other vessels, thin in substance, light in weight 
and grac&ful in form were blown. Two processes of painted decoiation 
were employed, one with oil. colours, the other.with permanent kiln- 
fired enamels. 

The great Nailsea works were famous for the fine quality of their 
crown window-glass, but are unworthily commemorated in museums 
and private collections by the rude vases,- flasks, jugs, candlesticks and 
rolling-pins originally made by the glass-blowers in their spare time. 
They are colourless or coloured,"and many are marked, spotted, streaked 
or roughly threaded with'opaque wHite enamel or crude-coloured glasses. 
Similar objects known colloquially as “ friggers ” may be seen as chimney- 
piece ornaments in glass-blo^v.'^rs’ homes in every glass-making district. 
In the Bristol district these by-products were exploited by dealers and 
became for a time staple products. They were widely distributed, and 
copies are still made in many districts, and sold as antiq\ies. Even 
the originals, with very few exceptions, -are entirely devoid of artistic, 
technical or historic interest. 


STOURBRIDGE‘AND BIRMINGHAM DISTRICTS 

tv 

In-the history ot-glass-making Stourbridge claims precedence^ of 
Birmingham by about one hundred i^nd seventy years. Quite early,jp the 
seventeenth century the Lorraine glass-makers made their way from the 
Forest of Dean to Stourbridge. The reasons fdl the selection of this 
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district are given in Professor Plots’ Natural History of Staffordshire 
published in 1687: 

• The clay which surpasses all others in this county is that at Arablecote, on the 
bank of the Stour, in the parish of Old Swynford, yet in Staffordshire. It is of a 
dark bluish colour, whereof they make the best glass-pots in England and is so 
necessary to be had that it is sent as far as London. The goodness of which clay 
and the cheapness of coal hereabout no doubt have drawn the glass-houses both 
for vessels and for ^road-glass into these parts, there being divers set up at 
Amblecote, Old Swynford, Holloway End and Coboyrn Brook. 

The pot clay underlies the coal in the mines of the Stour valley. The 
first krtown concession for digging clay for glass pots is dated 1566. 
Stourbridge gives its name to the glass-making district,^ but nearly all 
the glass-houses have been beyontf the limits of the town. 

Ift 1612 glass-makers'settled at Lye? Hungary Hill is sai 9 to jiave 
derived its name from fhe foreign immigrants, but Duignan, an authority 
on Worcestershire place-names, states that the name is Anglo-Saxon, 
meaning a “ hanging wood.” 

Ifl the church register of Kingswinford of 1612 is recorded the baptism 
of John Son of Paul and Bridget Tyzack. Thf Tyzacks were closely 
connected with the great glass-making family of Hennezel and bore 
the same arms (gules 3 acori^s or). ’ •• 

In 1615 Paul son of Jacob Henzie and Zacharias son of Fowler 
Henzie were^baptised in Oldfiwinford Church, and in 1621 the death is 
recorded of Edward Henzey of Amblecot^l^ broad-glass-maker. Henzie, 
Henzey aryd, possibly, Ensell are a few of the mutilated forms of the 
original Hennezel. The parish registers of Oldswinford have records of 
the names of Henzey and Tyzack from 1615 and of Tyttery, another 
glass-making family, from 1622. The churchwarflens’ book records the 
gift on 14 April 1691 by Paul Henzey, senior,»of ’Amblecote, of a large 
silver bowl “'to be and to remain for the us% and behoofe of the parishioners 
of Oldswinford and Stourbridge at the Sacrament for ever.” In addition 
to the Henzey arms the bowl was engraved with the prest, a firebolt and 
fireball, and the motto, “ Seigneur je te prie*garde ma vie.” Broad-glass 
making seems to have been the staple industry of the foreigners. 

In 166.J Joshua Henzey, probably working under* licence from Sir 
Robert Mansell, owned three glass-houses in Kingswinford and Old¬ 
swinford, known by the names “Coleman’s Glass-house,” “Hood glass- 



102 provi 5 jc^al glass-houses 

house” and “glass-house'in Bottell.” Joshua, who died in 1709, had 
four sons and ten daughters. By marriage the family of Henze^ became 
connected with the families of Bate, Brettell, Croker, Dixon, Jeston an(J 
Pidcock. Robert Foley, coalowner and ironmaster, appears to have been 
taken into partnership by Joshua Henzey, the younger, broad-glass 
maker of Amblecote, who died without issue in 1738 and was succeeded 
by his nephew John Pidcock. 

According to Houghton’s list of glass-houses in 1696 there were in the 
Stourbridge district se,ve"n for making window-glass, five for making 
bottles and five for making flint, green and ordinary glass. Between 
1695 and 1699 the district made four petitions against the glass-tax. 

In January 1712 the Henzeys pf Stourbridge advertised in the 
London Gazette the sale of broad-glass at 22s. per case. In 1717 Paul, 
John and Joseph Henzey wer6 making broad-glass in a factory*^near 
Brettle Lane. Between 1700 'an,d 1800 the following names of owners 
or part-owners of glass-houses are recorded in addition to those of 
Henzey and Tyzack: John Bague, Elisha Batchelour, Edward Baughton, 
T. Bradley, John Bradley, Thomas Cardo, Ensell, John Grazelsrook, 
Michael Grazebrook, Holt, John Jeston and Thomas Rogers. The latter, 
who married Anne Tyttery, was a mak^r of white glass and bottles and 
a glass-merchant.’' His_ business continuG'l through four generations. 
Bague and Jeston were also bottle-makers. 

That Stourbridge was recognised as early as 1751 as gn important 
centre of the glass industry is*^roved by Dr Richard Pococke’s reference 
to it in his Travels through England: 

June 175J, came to Sturbridge famous for its glass manufacture...especially 
for its coloured glass with which they make painted windows: it is here coloured ' 
in the liquid, of all the capital colours in their several shades and, if 1 mistake not, 
is a secret which they have here. • 

In 1785 Mr Hill, a glass-manufacturer of Stourbridge, took glass- 
workers to Waterford. Stpurbridge may therefore claim parentage of 
the famous Waterford glass., , . 

The Excise Report, of 1835 gives the following list of manufacturers 
in the Stourbridge district who paid, the tax in 1833: 

Michael Qrazebrook, Audnam: W. S. Wheely, Brettle Lane: Thomas Hill, Coalburn 
Brook: Thomas Davis and Co., Dickson’s Green: Joseph Guest^ind Co., Thomas Badger 
and Co., and Thomas Hawkes, Dudley: Joseph Stevens and Co., Holly-Hall: Thomas 
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Littlewood, Holton End: Joseph Silvers and Co., and Edward Westwood and Co., Moore 
Lane; John H. Pidcock and Co., Platts: William Chance, Spon Lane: Philip Rufford, 
Stourbridgf Heath: R. B. Usell, Sarah Ensell and Thomas Webb and Co., Wordsley. 

The Brierley Hill Glass-Works, now owned by Stevens and Williams, 
were founded in 1779 by Richard Honeybourne, who claimed connection 
by marriage with Joshua Henzey. The firm has been succdfesively known 
as Silvers, Mills and Stevens, William Stevens and Samuel Cox Williams, 
and Stevens and JVilliams. They have specialised in glass-cutting and 
intaglio work. The Wordsley. Flint-Glass Wqfks of the present firm of 
Henry G. Richardson and Sons were owned in 1^25 by Wainwright Bros. 
In 1829 the Wainwrights were joined by Benjamin Richardson and 
Thomas Webb, afterwards of “Platts” and Dennis Park, and the firm 
became Webb and Richardson. I?ichardson who claimed the develop- 
menf of etching on table-glass and the introduction of topaz arid chryso¬ 
lite glasses, was for gf time associated with Philip Pargeter and John 
Northwood. Pargeter,.when he took tlie Red House Glass-Works, co- 
op'erated with Northwood in the reproduction, in material and technique, 
of thS famous Portland vase. Thomas*Webb, the founder of the Dennis 
Glass-Wnrks, migrated frorrf Wordsley to the JVhite House, from the 
White House to Platts, where he took three sons into partnership, and in 
1856 frorn Platts to Dennis Parle, Amblecote. Wilkes»Webb encouraged 
George Woodall in cameo decoratioh and sentio the Exhibition of 1862 
a jug engraved by Northwood with a copy of part of the Parthenon frieze, 
now in the Birmingham Art Gallery. Ift'the 1851 Exhibition Chance 
Brothers ^nd Co.,* of Spon Lane, Richardson of Wordsley, Davis 
Greatheadand Green of Stourbridge and Thomas Webb of Platts were re¬ 
presented! In the 1862 Exhibition the only representatives of the district 
were Chance Brothers of Spon Lane and W. J. Hodgetts of Wordsley. 

Chapter fifteen contains a record of the efforts made by the Stour¬ 
bridge and Birmingham districts to nleet the demands for glass in 
every form created by the war, 1914-18. Amongst the members of the 
National Glass Research Association, I9i9*»20, are^ representatives of 
Chance Brothers, FleTnidg Joseph and Cd., Hands and Son," Icknield 
Glass-Works Company, Lane and Sons, Samliel Pearson arid Co., 
Plowden and Thompson, RichardSbrf and Sons, Stevfins and Williams, 
Stuart and Sons, Tomey and Co., Walsh and Walsh, TheJmas Webb 
and Corbett, and Thomas Webb and Sons. 
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BIRMINGHAM 

In the report on the Industrial History of Birmingham, prepared 
by S. Timmins for the Meeting of the British Association in 1866* it is 
stated that nh glass was made in Birmingham before 1785. No reason 
is given for fixing this date. A Birmingham directory of 1781 contains 
the name of no glass-maker, but of a glass-cutter naraed Isaac Hawkes, 
and it is known that abyut that date Hawkes put up a glass-furnace 
behind his shop in Edgbaston Street. Hawkes’ son built the Park Glass- 
Works in Birmingham Heath, which in later years passed into the hands 
of Lloyd and Summerfield. In 1798 Johnston and Shakespear owned a 
glass-house in Walmer Lane, and W. Shakespear founded the Soho and 
Vesfa Glass-Works in the Lodge Road, which were subsequently Vaken 
by Walsh and Walsh. ■ 

A directory of 1822 gives the following list .of the owners of glass¬ 
houses :• Shakespear and Fletcher; Bacchus and Green; Biddle and 
Lloyd; Harris Gammon and Co.; and Johnson Berry and Co. In the 
Excise List of 1833 thq,names appear as; Hannah Shakespear and Co.; 
G. Bacchus and Co.; John Biddle; W. Gammon and Co.; and Rice 
Harris and Co. The name Osier docs not appear in ^either list. Thomas 
Osier who had been educated for a medical career took up the manufacture 
of glass toys and glass pendants and spangles for chandeliers in premises 
in Great Charles Street in 1^. One of the outstanding features of the 
1851 Exhibition was a cut-glass fountain, twenty-seven feet in height, 
exhibited by F. Osier and Co. of Broad Street and Freeth Street. 

The other Birmingham exhibitors were, George Bacchus' and Sons , 
who showed cut, engraved and coloured table-glass, and glass decorated 
with enamel and gildihg:-Lloyd and Summerfield, who showed cut and 
engraved table-glass, “ Mtdallibn busts ” and coloured glasses for church 
windows; C. Pache, who showed artificial glass eyes;-and Harris Rice 
and Son, who shoyved “pressed” table-glass. In the 1862 Exhibition 
Osier and Co. and Lloyd and Summerfield were the only representatives 
of the Birmingham glaSs-makers. Lloyd and Summerfield were amongst 
the first to make trial of a Siemenfe regenerative furnace. 
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THE SPON LANE WORKS 
WINbOW-GLASS: “CROWN” AND “SHEET” 

111 me fourteenth century John Alemayne, of the Chiddingfold glass¬ 
works in Surrey, was making and supplying colourless glass for glazing 
the windows in St George’s Chapel, Windsor, and St Stephen’s Chapel, 
Westminster. It is probable that the manufacture of window-glass was 
continued on a snfall scale, and in 1567 Jean Carre, a native of Antwerp 
residing in London, applied for a monopoly-liciipce for making window- 
glass, stating that he had already erected a glass-house in Sussex and had 
brought skilled workrnen from abroad to make “Lorraine” and “Nor¬ 
mandy ” glass. The most important of the foreign craftsmen were Thomas 
and Balthazar de Hennezel, whose descendants, Paul, John apd Joseph 
Henzey, were making window-glass in th^Stourbridge (Spon Lane) district 
in the early part of the eighteenth centiyy' “ Normandy ” glass was made 
in the form of “crowns,”“tables” or “discs”: “Lorraine”^lass,known 
as “ Broad,” “ Great ” or “ Spread ” glass, wj cylinders, which wete slit and 
unrolled into rectangular sheets. The sheets were irregular in form and 
substance, seldom exceeded four square feet i» area, and had a rough 
and “cockled” surface. These jlefects were due to the small dimensions 
and unevenness of.the cylinders, to the method of fitting them, while 
still hot, with iron shears, and to flattening them on an iron sheet, 
covered with sand^. The “Normandy” glass “crowns” or “tables” had a 
brilliant surface, but owing to their shape and the central “bullion,” the 
mark of attachment of the glass-blojver’s workigg-iron, they could not 
be econoipically cut into large rectangular panes, and the panes, owing 
to a slight curvature, caused some distortion of vision. Houghton’s list 
.of glass-factories in England in 1696 contains twenty which are described 
as making ci^wn-glass, broad-glass and blowh plate-glass, but does not 
specify how many were engaged in making’each kind of glass. The 
“blown-plate” ^lass, referred to, was “broad” glass, made sufiiciently 
thick to allciw both surfaces to be ground ajifl polished, the plates being 
used chiefly for mirrors. English glass-makers for many years mainly 
det^oted their attention to the improvement of the manufacture of crown- 

1 The process of making sheet- or broad-glass, described by Theopjjilus, had been 
abandoned. The new process was more rapid and probably produced larger sheets but 
the sheets would not be so clear or so flat as those made by the older method. 
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glass, whereas in France and Germany the manufacture of crown-glass 
was gradually discarded and new and greatly improved processes were 
introduced in the manufacture of “broad” glass, which in its improved,,. . 
form became known as “German” sheet or “sheet” glass. In the 
Report of the Excise Inquiry, published in-1835, it appears that out of 
thirty English window-glass manufactories, twenty-eight made crown- 
glass, and in the year 1833 produced 103-900 cwt., whereas two made 
“ broad ” glass and produced only 5-300 cwt. At that time the important 
window-glass firms were John Cookson and Co. and Thomas Ridley 
and Co. of Newcastle, Coathupe and Co., who had succeeded Lucas, 
Horner and Chance, at Nailsea, and Chance and Hartley of Spon Lane, 
near Birmingham. Of these the Spon Lane works were admittedly the 
largest and paid in duty on crown-glass in one year a sum. amounting 
to ^54,000. In the inquiry, evidence was received from competent ex¬ 
perts as to the comparative merits of crown-glass and broad-glass. 
Broad-glass, according to the representative of Gookson and Co., “is 
not an article that will sell in this country, it is what we call ‘cockled’ 
and like horn,” whereas Lucas Chance said “Broad or sheet glas^ has 
superseded all other kir\ds of window glass on the continent and its use 
is rapidly extending in this country.” Cookson’s representative referred 
to “broad” glass ac made by andient and obsolete methods, biit Chance 
to the continental sheet-glass, the rrianufacture of which he had recently 
introduced at the Spon Lane works. 

Robert Lucas Chance, known as Lucas Chance, had learnt glass¬ 
making under his father and uncles at the crown glass-works,of Nailsea 
Heath, and in 1824 had bought the works of the British Crown Glass 
Company at Spon Lane, which had been founded in 1815. In 1831 the , 
members of the Spon Lane firm were Lucas and William Chance and 
John Hartley, who had worked with Lucas at Nailsea. Oi>the death of 
John Hartley in 1833, his swns John and James became partners, and when 
in 1837 the Hartleys started their own works in Sunderland .the Spon 
Lane firm became Qhance Bros, and Co. As early as 1832 Lucas Chance, 
with the aid of Georges Bont!femps, of Choisy Ih Rbi (author of Le Guide 
du Verrier), and with foteign workmen, had commenced making “ broad ” 
or sheet-glass by the methods adople(^ abroad. The cylinders were biown 
larger than xhe old broad-glass cylinders, were allowed to become cold 
before being slit, were slit cleanly with a diamond, instead of being hacked 
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with iron shears, and were re-heated in a specially constructed kiln, and 
flattened on a bed or “lagre” of smooth glass, instead of on an iron 
■^late covered with sand. The new processes yielded clear rectangular 
sheets, ranging in area from six to ten feet, and it was not many years 
. before the manufacture of sheet-glass had practically superseded that of 
crown-glass at Spon Lane. The buildings of the Great Tixhibition of 
1851 were glazed with Chances’ sheet-glass, the sheets measuring 
49 inches by 30 infches. Subsequently, with mechanical aids to blowing, 
the size of cylinders was greatly increased, and flow by the use of American 
automatic machinery the length of the cylinder or of the sheet, according 
. to the process adopted, can be almost indefinitely extended. 

Other manufacturers had followed the lead which Lucas Chance had 

.# • 

given in 1^32 and the English sheet-glass industry flourished until the 
remdval of the import duty permitted the introduction of vast quantities 
of foreign glass. Foreign competition caused the extinction of some 
works and the reduction of output in others. Chance Bros, continued 
the manufacture of sheet-glass, but their output has been greatly ex- 
ceed?d by that of Pilkington Bros, of St Helens, who had started the 
manufacture in 1841. To thS Pilkingtons’ initiative many developments 
are due, but the most important was the adoption of tank furnaces for 
making sheet-glass^ , * •• 

“Patent plate-glass" is sheet-gfass with both surfaces ground and 
polished. Repossesses the brilliance and transparency of cast plate-glass, 
similarly treated. For centuries; before 1:ile excise period, thick mirror 
plates, ground and’polished, had been made from “broad” glass, blown 
specially thick, but the grinding and polishing machinery used for thick 
« glass was not applicable to thin sheet-glass, the thickness of which was 
^limited by an excise regulatioh to one-ninth of ap inch. The problem of 
adapting machinery for treating sheet-glass-was taken in hand by James 
Timmins Chance, afterwards Sir J. T. C^iahcd, who in 1839, after a dis¬ 
tinguished career at Cambridge, joined the Spon Lane firm. The main 
difficulty wgs to secure the complete adherence of a, thin sheet of glass, 
of uneven surface, to fheffied which suppofts it whilst it is being ground 
and polished. The difficulty was surmounted by covering the bed with 
moistened leather and by applying afmospheric pressure. The “patent 
plate-glass” perfected by J. T. Chance in 1840 was specially suitable, 
' owing to‘ its lightness, for glazing pictures, for small mfrrors and for 
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carriage windows. An extensive demand for it was created by the 
introduction of photography, but its manufacture in England has now 
practically ceased. ' ^ 

" Rolled plate" or “Rolled cathedral" glass was invented in 1847 by 
James Hartley of Sunderland and a licence for its manufacture- was 
granted to Ciiance Bros. The process resembles that of casting plate- 
glass, but the molten glass, colourless or tinted, is ladled from the melting 
pot on to the casting table, instead of being pouredj and is rolled out 
into a large, thin sheet, vi^h a bright but ruffled surface. The sheets are 
light in weight and cheap in price and are‘suitable for every kind of 
glazing requiring trartslucency rather than transparency. 

“Double-rolled" glass is similar in character to “rolled cathedral,” 
but, instead of being rolled on a table, the molten glass passes between 
rollers. Although Chance Bros.-did not invent double-rolled glass,‘they 
improved so greatly on the original machinery that an unworkable process 
was rendered workable. In 1890 they patented the addition of a second 
pair of rollers for impressing patterns on the sheets. The double-roll 
machinery has also been adapted fbr making wired or “ armoured ” ^ass. 

The manufacture of foloured sheet-glass for church windows'was com¬ 
menced in 1835; in 1843 a stained or painted glass department was 
started, and painted windows wefe exhibited in the Exhibitions of 1851 
and 1862. 

Glass Shades. From early times shades, of the nature of clock shades, 
round, oval or rectangular, in'section, and sometimes of great size, have 
been made by Chance Brothers. 

Glass for Lighthouses. In 1845 J. T. Chance was approached by 
Sir David Brewster on the subject of undertaking the manufacture of 
dioptric apparatus for the English and Ifish lighthouses. The dioptric 
system of lighting, which consists in surrounding the so-urce of light 
with a complex structure wf jglafes lenses and prisms in order to concen¬ 
trate and direct the beams, is due to the French mathematician, Augustin 
Fresnel, who died in 1827. ‘Four years after his death Isaac Cookson and 
Co., plate-glass manufacturer's of South Shields, in spite of countless 
obstacles, imposed by‘excise regulations, attempted the manufacture, 
and although theif glass-work hardly Reached the mathematical accuracy 
of finish which Fresnel had demanded, succeeded in supplying refracting 
apparatus to thirteen lighthouses. The South Shields factory was taken 
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over in 1845 by R. Swinburne and Co., and the lighthouse work, being 
bund to be quite unremunerative, was abandoned. In 1848, owing to 
jolitical troubles in’France, Georges Bontemps undertook the temporary 
luperintendence of certain departments of the Spon Lane works, and 
Drought with him an engineer. Tabouret, who had worked with Fresnel, 
f. T. Chance was thus enabled with the co-operation of Bontemps and 
Tabouret to take up the enterprise, and from that time the manufacture 
Df lighthouse glasj became and has remained, so far as Great Britain is 
concerned, a monopoly of Chance Bros, and Co. A large light of 
Tabouret’s construction was shown in the Grhat Exhibition of 1851. 
It was.a combination of Fresnel’s revolving drum of eight annular re¬ 
fracting lenses with fixed reflecting (catadioptric) zones, above and 
below. The jury pronounced the*.colour of the glass to be inferior to 
that«of a shnilar French -apparatus, but.admitted that in othdr respects 
the English apparatuswas equal or even superibr. From 1854, however, 
the Imports of Faraday, scientific adviser to the Trinity House, and of 
other .experts were uniformly favourable. When in 1858 a^Royal Com¬ 
mission was appointed to inquire into* the'condition of the lights, buoys 
and beacons of the United Kingdom, the co-operation was sought of 
J. 'T. Chance, who on account of his energy and mathematical attain¬ 
ments was well equipped for thS task. The lights of England and Ireland 
were found to be far from efiicient,*and muchflhferior to those of Scot¬ 
land, which were under the able supervision of the Stevensons. To the 
improvement and perfecting the English and Irish lights James 
Chance devoted twelve of the best years of his life. The lights of larger 
size constructed by him for all parts’of the world, mostly from his own 
designs, exceeded 180 in number. At the Paris Exhibition of 1867, when 
English and F'rench apparatus were subjected to photometric tests, the 
■former showed a superiority in efficiency of fi;om 5I to 8 per cent. 

On J. T. Chance’s retirement in 1872 from the management of the 
lighthouse work^, he was succeeded by Dr John Hopkinson, whose 
principal achievement was the invention of t^e “ groujD flashing” system, 
which has tSnded to rtmove the difficulty <ff distinguishing between one 
coast-light and another. In 1895 direction of the department was taken 
over J>y H. J. S. Stobart. 

Since 185^ Spon Lane has sent out well over one thousand sea- 
lights, small and large, culminating in giants such as the» hyper-radial 
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light of 1,100,000 candl&-power at Cape Race, Newfoundland. The 
glass alone of this light weighs three tons, and the whole apparatus, 
weighing over seven tons, revolves easily on its bath of mercury once 
every half minute. Among the products of the Spon Lane lighthous^ 
works are mirrors and divergers for searchlights, the demand for which 
during the war taxed the capacity of the department to the utmost. 

OPTICAL GLASS 

Optical glass, in the glass trade, is understood to be glass which has 
been rendered homogelieous and fit for use^ in optical instruments by 
prolonged stirring, while in a liquid condition. The effect of stirring on 
the homogeneity of glass was discovered by Louis Guinand at the end 
of the eighteenth century. When J.uhn Dollond, son of a Huguenot 
weaver in' Spitalfields, succeeded in 1757 in obtaining refraction without 
colour by the combination of two glasses of different refractive powers, 
he had to depend for the twin-components of his achromatic lenses on 
finding exceptionally homogeneous fragments of crown and flint;glajs. 
In 1824 the Royal Astronomical Society of London appointed a com¬ 
mittee to consider the possibility of making glasses suitable for use in 
telescopes, and Faraday, who carried out the research work for the com¬ 
mittee, confirmed.the conclusion previously arrived at by Guinand and 
by Fraunhofer that homogeneity, an essential quality of optical glass, 
can only be obtained by the mechanical agitation of the molten metal. 
An account of Faraday’s experiments was published in the Transactions 
of the Royal Society of 1830. Up to that time, owing to the restrictions 
of the Excise law, no English glass-manufacturer had attempted to make 
use of Guinand’s discovery. John Dollond’s grandson and othe,- opticians 
had still to rely on extra thick ordinary crown-glass from Spon Lane and 
on thick slabs of ordinary flint-glass from London manufacturers, both' 
made in defiance of the Igw, and both far from fit for optical work. In 
Switzerland and France, however, manufacturers had already employed 
Guinand’s method with success. Georges Bontemps, of Chofsy le Roi, 
had the assistance of one ofi Guinand’s sons, and in 1837 'proposed to 
Lucas Chance to co-operate in introducing the process into England. 
In 1838 Chance took out an English'patent, for Guinand’s process,, and 
put up a small furnace for making optical glass on an experimental scale. 
Little progress was made until Bontemps came to Erfjgland in 1848, when 
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five simple varieties of optical glass were made, which obtainedaready sale. 
In the London Exhibition of 1851 Chance Bros, and Co. showed a number 
of perfectly homogeneous discs, two of which were 29 inches in diameter. 

* Dollond had succeeded in neutralising the primary spectrum pro¬ 
duced when light passes thrxjugh a refractive medium, but the problem 
of the secondary spectrum had still to be dealt with, which, for its 
solution, required the manufacture of new glasses of distinct chemical 
composition, pos^ssing greater variability in their refractive and dis¬ 
persive powers. The need for such glasses had been realised as early as 
1834 when W. Vernon Hafcourt took up the research and tested in his 
experifliental meltings the effects of no less than thirty different oxides, 
including boric, phosphoric and titanic acids. In 1862 G. G. Stokes 
co-operated, with Harcourt, and 3 t the British Association meeting of 
i874»they Wre able to show a small object-glass, which, although the 
comporfent glasses were far from perfect, was absolutely achromatic. 
The research, initiated by Harcourt and Stokes in England, was in 1881 
taken,up by Abbe and Schott of Jena and was prosecuted with such 
success that in 1886 the Jena glass-works’ issued a’trade catalogue con¬ 
taining np less than forty-four distinct utilisable optical glasses. The 
task they had set themselves was to determine the optical properties of 
glasses ohall possible chemicaUcompositions, and in .the course of their 
investigation over ‘one thousand meltings werfe made. Chance Bros, 
and Co. waited until 1895 to attempt the manufacture of the new “Jena” 
glasses, and‘were not completely successful until 1914. 

Then they were rewarded for their perseverance in maintaining in 
the public interest an unremuneratiVe industry.' P'rom the very com- 
mencemeflt and nearly until the end of the war the Empire became 
dependent on them alone for the supply of optical glass for the thousands 
'of field-glassps and other optical instruments, required for war service. 
With the help of the Government Chanc« Bros, multiplied their furnaces 
and built and eqjiipped a new and complete laboratory for research. In 
the first six months of 1914 the output of’pptical glass was 2600 lbs., 
whereas th^output imthe first six months of 1918 was 92,000 lbs. 
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CHAPTER VIII 

COLOURED GLASS 

C OLOURED glass suggests stained and painted windows, but serves 
many other purposes. It is used for making an(I decorating table¬ 
ware, for vases, for shades for gas, oil and electric light; for signalling; 
for shades and light-fflters in photography; for imitating gems; for 
jewellery; for medical tests; for spectacles, and if opaque gjass be 
included, for covering floors, walls and ceilings with mosaic. 

The first m'aking of coloured glass was probably accidental. Marion 
Crawford"; in the Venetian story of Marietta ,.the tradition.that 
the discovery of ruby glass was due to the fall of«a copper spoon into a 
crucible of molten glass, previously colourless, and it is possible that 
such an accident might give rise to slight streaks of ruby. ' 

It is difficult to give even' an. approximate date for the intentional 
manufacture of coloured glass in England Benedict Biscop,is said to 
have imported one or more glass-makers from Gaul, in 675, to glaze the 
windows of his chqrch at Wearmeuth and to teach the art to Englishmen. 
There is, however, no record of any*result,‘and, if thfe glass was made, it 
was probably not intentionally coloured. English glass-makers would 
most gladly claim for their predecessors the geni-like glass df the twelfth 
and thirteenth century windows, and parts of windows, which have sur¬ 
vived in York Minster, the cathedrals of Canterbury and Lincoln and 
elsewhere, but there is,no proof on which the claim can be based. These 
windows in technique and in the tints and texture of the glass so closely 
resemble windows of similar date in the French cathedral^? of St Denis 
and Chartres that they n\ust be attributed to the same source and it is 
impossible to suggest that the glass in the French catljedrals was made 
in England. As in the case of Wearmouth Church, glass-workers may 
have been sent frorh France to make the glass and paint theVindows in 
England, but it is more probable that the glass was imported. 

Britton, in History of Exeter Cathedral, records the import .from 
Rouen of a„large quantity of glass for the cathedral bettveen 1303 and 
1317. Mr \^Snston {Art of Glass Painting, p. i7i)*says: “I have been 
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much struck with the purity and hardness of the Exeter glass,’* qualities 
also noticeable in the “early decorated” glass in Westminster Abbey 
and in the chapel of Merton College, Oxford. The Exchequer Rolls of 
•Edward III, 1352, give the first reliable evidence of glass being made 
for windows in mediaeval England, but it is doubtful whether the evi¬ 
dence refers to coloured as well as to colourless glass. Edward III had 
requisitioned glasiers and glass for St Stephen’s ChapeU, Westminster. 
John Alemayne (^e Alemayne), a glass-maker in Chiddingfold, Surrey, 
supplied several consignments of glass through W. Holmere of Candle- 
wick Street in the city, who acted as agent and carrier. The glass specially 
sent from Chiddingfold was colourless, but Holmere supplied azure 
glass from some other, source, probably abroad; Coloured glasses were 
also obtained from other agents ■,ced from Henry Staverne, blue from 
Leu^n Crawe and white and other colours from John Prentis.»The same 
Rolls throw light on other materials, besides glass, used in the manufdtture 
of a j>ainted window! Thus, silver filings were bought, to be oxidised 
by heat, and used for producing a permanent yellow stain on the surface 
of thf glass; and “geet,” a black enaipel,*was bought at 8d. per lb. to be 
ground to powder and mixqd with “arnement” (bought at from 3d. to 
qd. per iV).), to serve as a fusible dark-coloured paint for delineating 
features and outlines and for srfiading, Theophilus, writing early in the 
thirteenth century* in the Schedule Diversarum Artium, suggests as a 
form of arnement'*, copper beaten fine and burnt to powder (a mixture 
of cupric actd and cuprous oxide). The fabric Rolls of Durham Cathedral 
record the purchase of loolbsf of English glass in 1399, but it is not 
stated whether coloured or colourless or whence*obtained. The Rolls of 
York Minster contain entries of.purchases of gla^s by successive master- 
glasiers from 1418 to* 1536. ^Robert Yarndon bought white glass from 
• John Glasman of Rugeley, Staffordshire in 1418 f Matthew Petty in 1457 
bought glass of diverse colours, vitrum ^inersj colons, from an agent in 
Hull, Peter Faudkent, and in 1536 William Matthewson, also of Hull, 
supplied ’21 wyspes of Burgundy glass, coloured and white. It appears 


’ In 1800, when the House of Commons was enlarged, some of the glass of St Stephen’s 
Chapel was found in situ\ thwe were specimens of amber, two blues, green, pink, ruby 
and uiolet. * * * 

Eraclius recBmmended the use of iron forge scales: Guglielmo de lyiarcillat in the 
fiftepnth rpnttirv iispH “ Kraalia Hi ramp ” Conner scales. 
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that in rtiediaeval times Burgundy glass, i.e. broad- or sheet-glass, plain 
and coloured, was imported via Antwerp and Hull, whilst Normandy 
crown-glass was exported from Rouen to English ports on the south and 
west coasts. 

In 1447 John Prudde, glasier of Westminster, contracted to glaze all 
the windows, in the “new Chappell in Warwick (Beauchamp Chapel) 
with glasse beyond the seas and with no glasse of England, and in the 
finest wise, with the best, cleanest and strongest glasse beyond the seas 
that may be had in England and of the finest colours of blew, yellow, 
red, purpure, sanguine: and violet.” The word “purpure” recalls the 
curious relation which exists between the tinctures of heraldry and the 
limited palette of coloured glasses used in early mediaeval windows. It 
seems possible-that the herald’s palette may have been derived from that 
of the master-glasier. It has been suggested that the clause in the^^con- 
tract for the windows in the Beauchamp Chapel „ forbidding the use of 
English glass, and implying that<the manufacture, if in existence, vyas in 
an unsatisfactory condition, was due to some mistake. But in the licence 
granted to John Utynam in 1449 l:)y Henry VI, it is definitely statejJ that 
the art of making coloured glasses has never been used in England, and 
it must be remembered that this statement was made by the grantor, 
not by the grantee. The licence was to enable Utynam, . 

born in Flanders but returned to England by the King’s command, to settle with 
his family and become the King’s liege, in order to make glass of all colours for 
the windows of the Chapels of Eton College and of the College of St. Mary and 
St. Nicholas in Cambridge. Calendar of Patent Rolls; Henry VI, 1446-52. 

Whether Utynam settled in England and made coloured glasses for 
Eton and King’s College, Cambridge, is unknown. The few remains of 
fifteenth century painted glass in King’s^ Chapel appear to have come 
from some other building. 

In the contract of 1526 between Robert HacombIyn,.D.D., provost 
of King’s College, Cambridge, and Galyon Hoone, glasier, “of the 
paryshe of Seint Mary Magdalen, next St. Mary Overy in Sirthwerke,” 
and others, for glkzing eighteen windows of.the college “with good, 
dene, sure and perfyte glass and oryent colors, all the seid wyndowes 
to be bound with^double bands of .le^d for defence of great wyndes and 
outrageous ..wetheringes,” the word “Normandy” before the word glass 
has been erased. The erasure may mean either*that “Burgundy” or 
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Flemish glass was to be substituted for “Normandy” glass or that good 
English coloured glass was at last obtainable. Reference to the “books 
of rates ’‘which record the duties charged on goods imported from abroad 
proves that both “Normandy” and “Burgundy” glasses, white and 
_ coloured, were imported in considerable quantity, certainly to the end 
of the seventeenth century. The importation of Flemish gfess must have 
been stimulated by the coming to England of Bernard van Linge, the 
glass-painter, earl^in the century; and the gradual replacement of the use 
of transparent coloured glass by the use of.*enamel paints would not 
encourage the development of the home manufacture of coloured glasses. 
Bernasd van Tinge’s famous east window in Wadham Chapel, Oxford, dated 
1622, shows the well-balanced use of coloured glass and coloured enamel, 
but the windows of Abraham van Twinge and of the English glass-painters, 
who*followed him, illustrate the gradual idecKease in the use of colo^pred 
glass and the increase in the use'of enamels. The master-glasier was 
succeeded by the enamel-painter and tlie effects of enamel j)ainting can 
be judged by the works of the Prices of Hatton Garden, of- William 
Peckht of York (i 7 ,U“ 95 )i nf Francis* Egglnton of Birmingham (1737- 
1805), of«Pearson, who paihted the window ^n Salisbury Cathedral 
(designed by Mortimer), representing Moses uplifting the brazen serpent, 
and of TKomas Jeryais, who^ in 1782, f)ainted the west window of New 
College Chapel, Oxford, designed by Sir Joshua* keynolds. This window 
in recent years has betn cased with sheet-glass in the hope that the 
complete destruction of Jervai^’s enamel*paints may be temporarily 
postponed. The deCay of enamel paints has been almost invariably due 
to the presence of borax in the mixtures. Borax causes an enamel to 
ftise easily and smoothly, but being readily attacked by moisture gradually 
dissolves out and the paint disintegrates. Fron\ time to time interest 
has been arowsed on the subject of the decay of the actual substance of 
mediaeval window-glass. Archneohgia, ^ 'Ntfvember 1872, contains a 
full and accurate description by James Fowler, F.S.A., of the various 
forms of decay in ancient glass. It must not be asspmed that decay is 
necessary. Hlany pieces o‘f ancient Roman glass show no signs of it and 
a great deal of twelfth and thirteenth century window-glass is perfectly 
sound or merely superficially rou^hdhed and pitted. Some mediaeval 
glass, however, has become partly or wholly opaque and is so'completely 
disintegrated as to crumble to powder. The most defective ^lass belongs 
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to the fourteenth century' and "the condition of some of the fourteenth 
century windows in York Minster first drew serious attention to the 
subject of decay. It is known that a large proportion of the ^ass used 
in the Minster is Flemish, and it would be interesting to ascertain 
whether the Flemish glass is more liable to decay than the Norman. 
There are many different forms or stages of decay, but all have 
originated from an excessive proportion of alkali in the glass mixture 
which has caused the glass to be hygroscopic. Consid«ring the haphazard 



Fig. 88.^ Micro-photogj^aph of a piece of decayed 
14th century glass, dug up on the siteof Lesnes Abbey. 

way in which alkali was added to the glass, mixture by mediaeval glass- 
makers, it is more remarkable that a large proportion of mediaeval 
glass has survived than that a small proportion has failed. The micro¬ 
photograph (Fig. 88) is takfcn* from a fragment of decayed fourteenth 
century glass found on the site of Lesnes Abbey. It is nearly opaque 
and can be readily, crumbled to powder. Nuclei will be seen surrounded 
by concentric rings which hdve spread and coalesdfed. The effect curiously 
resembles the “Liesegang” rings caused by colloidal diffusion. Decay 
is not unknown ih modern glass. • A’few years ago it was feared that the 
fourteenth*century windows in the Latin Chapel of Christ'Church, Oxford 
were perishing. After a careful examination it was found that the 
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genuine fourteenth century glass was perfectly sound, but that some 
imitation fourteenth century glass used to patch the window early in 
the last century had perished hopelessly. The writer has examined two 
specimens of glass certainly less than fifty years old which crumbled to 
fragments through decay: one was a virulent green glass, coloured with 
oxide of chromium, in which crystallisation had taken plase, the other a 
pure white potash-lime glass which was highly hygroscopic. 

The first definite information about the making of coloured glass in 
England is to be found in Dr Pococke’s TraveU through England: “1751, 
8 June, came to Stourbridge famous for its glaSs manufacture which is 
here odloured in the liquid of all the capital colours, in their several 
shades, and if I mistake not is a secret which they have here.” It is, 
however, doubtful whether any |enuine copper-ruby glass was made 
either in Stourbridge or abroad during fhe gighteenth century. The art 
of makmg it seems tcf have been temporarily lOst, and to take its place 
recourse was had to the use of a str 5 ng orange-coloured silver stain, 
the effect often being intensified by a wash of red or pink efiamel. There 
is a upecification for a patent for making transparent red glass, dated 
5 December 1755. The apfplicant proposes to obtain the colour by 
melting flint-glass with an equal quantity of “braunstein” and adding 
twenty gVains of dissolved Dutch gold. “Dutch gpld” is an alloy of 
copper with zinc, and “braimsteitf” is an impure oxide of manganese. 
The colour, if colour there was, was probably a purple due to manganese, 
and not ruby. The credit of r§-discovering the old method of making 
copper-ruby glass i* attributed to Georges Bontemps, glass-manufacturer, 
of Choisy-le-Roi, in or about the year 1826. The tradition of making 
coloured ’glasses must have lingered in the Stourbridge district, for in 
the Exhibition of 1851 coloured sheet-glass was exhibited by Chance 
Brothers of Spon Lane and by Lloyd and Summerfield of Birmingham. 
7 ’he manufacture of coloured sheet-gkiss by Chance Brothers dates 
from i8t^ 7, whan they produced a green pot-metal glass and glasses 
stained lemon, yellow and red. *, 

In 184? Georges Bontemps took chargtf of the coloured glass depart¬ 
ment at Spon Lane. In 1857 the new copper-ruby sheet-glass was made 
for the first time. This glass coul^l be re-heated for painted decoration 
without Ibsing’its colour, a defect of the copper-ruby previously made. 
The list of colours in 1857 included purple, yellow, •yellow-green, 
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signal green, several shades of blue and a flashed opal. Gold-ruby sheet- 
glass was a later development. Painted glass windows were shown at 
the Exhibitions of 1851 and 1862. The Illustrated London News'in June 
1851 mentions Messrs Chances’ green glasses as “pre-eminent for 
brightness and transparency.” The jurors of the 1862 Exhibition con¬ 
sidered ChanoE Brothers’ coloured glass “better than the foreign which 
has a dead appearance and looks stringy and smeared.” In 1867 the 
painted glass department was given up. In 1873 thte manufacture of 
antique coloured glass whs transferred to the Oldbury works. The 
making, however, of lightly tinted “ cathedral,”, “ figured ” and “ muffled ” 
glasses was continued-and developed, as well as of signal green glass and 
flashed ruby glass for signal lamps. In the late sixties Chance Bros, 
obtained certain' coloured glasses, inchfding gold-ruby, yellow-green and 
opal, from'George Wood of Jliripingham, who had been associated x/ith 
Lloyd and Summerfield for many years. From 1870 to 1873 George 
Wood worked for Chance Bros, af the Spon Lane,works. Alfred Wood, 
son of George Wood, joined James and William Hartley of the Wea!r 
Glass-Works, Sunderland, in'*i89r. In 1892, when the Wear Glass- 
Works were closed, Jame^s Hartley and Alfred Wood started the manu¬ 
facture of antique coloured glasses at the Portobello Works, which have 
won a name for glasses of fine quality. 

In London, improverh 4 nts in the fnanufacture of coloured glasses for 
mosaic windows were due to the enthusiasm of an amateur. Charles 
Winston, barrister and archaeologist, devoted his spare time to the 
accurate study of ancient painted glass with a view to finding ,the cause 
of the failure of modern reproductions, and a sure basis for the revival 
of the art of glass paintmg. He applied himself to the examination and 
comparison of specimens of old glass, to ehemical analysis, and to the 
manufacture on an experimental scale of various colours from recipes 
preserved in the treatise of 'Pheophilus. His researches convinced him 
that the beauty of ancient painted glass depended as much at least on 
the quality of the material as,lipon the skill of the artist. Writing from the 
Temple in 1856 he said, 

ever since 1850 I have been amusing mysel,f, at no small cost, in having analyses 
made of ancient glass, and have succeeded m discovering its mani^facture. I '^ave 
the analyses ttf a glass manufacturer in this neighbourhood^and with my scientific 
friends assisted ihim in reproducing the ancient material. 1 had first offered the 
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analyses to Chance of Birmingham, if he would work them out, but he refused, 
and this was fortunate, as I should not have been able to attend to the experiments 
as much as I did. The colours we have made are blue, the streaky ruby, several, 
but not all, kinds of green, yellow, white and a few shades of purple. The new 
material is as harmonious in colour, brilliant«and at the same time solid in appear¬ 
ance as the old glass. Two winciows, glazed with the new “old” glass have been 
placed in the round part of the Temple Church. * 

Most of the an^yses were made by Dr Medlock of the Royal College 
of Chemistry. Winston, writing in the Archaeojogical Journal in 1857 on 
the colour of ruby-glass, said; 

it has been proved by experiments that the colour produced by adding copper, 
in the form of protoxide, to the materials of white glass, with which oxide of tin 
and oxide of iron have been mixed, is due to the presence in the glass, in very fine 
division, either of metallic copper or the protoxide. 

This cqpclusion has been confirmed try the ultra-microscope ia the 
recent researches of Garnett and of Zsigmondy. 

, The “Winston” antique glasses were shown in the Exhibition of 
1862 and were described as similar to the.coloureil glasses of the thir¬ 
teenth and fourteenth centuries. They possessed the solid" effect of 
ancient gfass, without the surface being subjected to any mechanical 
treatment. , 

The same works in whioh Winjton’s experiment? were carried out 
have continued to produce a long series of coloured glasses for church 
window's. Okie of the most successful has been a “ brown ” ruby, formed 
by successive casings of manganese purple‘and gold-ruby on an antique 
w'hite basA About 1880 E. J. Pri(v introduce<j a method of making 
small rectangular panes of coloured glass, by blowing it into an oblong 
iron mould. The base and sides of the oblong-shaped bulb form the 
panes, which, owing to the “ruffling” effect of tlK; surface of the mould, 
have a brilliant effect. Sheet-glass in several colours is made by Pilkington 
Bros, of St Helens. 

GLASS MOSAICS 

• 

From about 1870 Attempts were made iTi London to produce a satis¬ 
factory palette of coloured opaque glasses or enamels for wall decorations 
and pavements. In 1875 a glass "pavement was pladed in part of the 
South Kensington Museum. In 1884 a mosaic translation »f Raphael’s 
‘.‘Disputa” was fixed on the east wall of the “Morning” Chapel of 
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St Paul’s Cathedral, and in 1887 Holman Hunt’s picture of “ Christ with 
the Doctors in the Temple” was worked in mosaic to serve as reredos 
in the Chapel of Clifton College. The late Sir William Richmond’s 
mosaics in the choir of St Paul’s Cathedral were commenced in 1891. 
In this undertaking the modern Venetian method of working the mosaic 
in a workshop and fixing it in large slabs on>the wall was not used, but 
the more ancient method was adopted of fixing the tesserae direct into 
a layer of cement spread on the surface to be decorated. As the work 
proceeded experience proved that a much more limited palette of colours 
was required than had been anticipated. It was found that in mosaics, 
placed well above the eye-level, every shade and gradation of tint can 
be obtained by the juxtaposition of suitably contrasted colours. Blue 
tesserae placed' alongside green make the green bluer, whereas yellow 
tesserae make the green yejlower. Red tesserae alongside of blue^give 
a purple effect; white tesserae make red look pink and make gold tesserae 
resemble silver. These colour-effects are due to reflection from the” sur¬ 
faces of the tesserae, arid the curious extension of the colour-effect of 
gold tesserae is similarly caused. If the cement be light in colour i wide 
surface will appear to bf solid gold although each gold tessera may be 
surrounded by quite a wide margin of cement. The use of mosaic is best 
adapted for giving., effects of permanent colour to spaces far* removed 
from the eye. '' 

COLOURED TABLE GLASS 

$ 

In the 1851 Exhibition coloured table glass was* only exhibited by 
Bacchus and Sons of Birmingham 'and Molineaux and Webb of Man¬ 
chester. In the Exhibition of 1862, Richardson of Stourbridge showed 
opal vases painted with enamel, and Powell of London, vases in Venetian 
opal glass. The British milk-white glass of the latter part of tke eighteenth 
century has been referred t© in the section on Bristol glass-making. 
Early in the nineteenth century the use of colour for. table glass was 
almost limited to wine glassQlb. The usual colours were ruby,bright green, 
emerald-green, purple, canary and yellow. Dark blue finger-*bowls were 
also popular. About 1870 the Stourbridge glass-houses introduced the 
process of coveririg colourless or pafe ruby table glass and vases with 
very closely.wound glass threading of delicate tijit. The “old gold” 
threaded glass had great success. 
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A later Stourbridge development was die cameo decoration of 
coloured glass vases, cased with enamel. In London the tendency was 
fo disregard surface decoration but to produce table-ware, graceful and 
simple in form, in a series of delicately tinted glasses. The colourless 
Venetian opal of 1862 was succeeded between 1875 and 1900 by several 
shades of pale green arid Smber, straw opal, blue opal, ambthyst, horn- 
colour, chameleon, sea-green and sky-blue. For a short time a trans¬ 
parent black founa favour. Straw opal, introduced in 1879, proved to 
be'well suited for shades for oil, gak and electric light. 

Many attempts have been made, which have not yet been crowned 
with cftmplete success, to produce a perfect glass for screening light in 
a photographic dark room and to provide a series of coloured glass light- 
filters for oftho-chromatic and thre'e-colour photography. ^ 

Graduated tints of amber glass have.l»een.successfully made for com¬ 
parative colour-tests of urine. A sriaall^demand has been met for a con¬ 
siderable number of coloured enamels for making artificial eyes. Human 
artificial eyes were exhibited by Pache of Birmiriglpm in the Exhibition 
of i8fi. The prolonged researches of Sir William Crookes {Phil. Trans. 
Roy. Soc.' Series A, Vol. 214, 1913) have shown that glasses containing 
certain colouring ingredients vjill effectually cut off all the ultra-violet 
and heat rays, whifh have been proved to be injurious to eyesight. A 
very pale salmon-coloured glass containing cerium cuts off ultra-violet 
rays, and iron, introduced into a glass mixture in the form of ferrous 
oxalate, almost completely cuts off heat radiation. The first meltings of 
these glasses, on a’ scale sufficient to produce experimental spectacles, 
were madf in London, but their manufacture on a commercial scale has 
now been undertakeniy Chance Bros, of Spon Lane. 
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CHAPTER IX 

c 

CAST PLATE-GLASS 


S EVERAL references have been made to the manufacture of blown 
plate-glass for making mirrors. The plates (more correctly sheets) 
were made by flattening glass cylinders, whidi had been blown of suffi¬ 
cient thickness to allow for grinding and polishing the surfaces. The 
industry was derived from Venice, and Venetian workmen were brought 
over to tefch the various processes both by Sir Robert Mansell and by 
the Puke of Buckingham.'^ John Dawson, who became man.ager of 
Buckingham’s Vauxhall glass-works, sent his son-Edward to Venice to 
learn the secrets of the manufacture. Special clauses relating to looking- 
glass plates and glasses for coaches were included in the monopolies or 
patents granted to Mansell, Buckingham and Tilston. Blown plates 
were made at the Vauxhall, Bear Garden, Ring’s Arms and Green-yard 
glass-works in London, and at Cookson’.s works in South Shields. The 
largest blown plate-seems to have been about six feeUsquare. 

The making of small flat plates by pouring molten glass on to a flat 
surface was introduced by the Roman glass-makers. The manufacture 
of large plates by pouring the “glass from-a crucible on to an iron casting- 
table and rolling it flat by a large jron roller is due to the Fr'ench, and 
was introduced in 1688^. When in 1773 the British Cast Plate Manu¬ 
factory was founded, Trench workmen wefe brought over to the new 
works at Ravenhead near St Helens. In the Index to wills of the Lanca¬ 
shire and Cheshire Records?’ Society the will of Jean B. Bruyere, plate-glass 
manufacturer, Ravenhead' is recorded in 1788. The manufactory, or 
company, was incorporated by special Act of Parliament', 13 George 111 . 

• On 22 October 1775, visited the Galerie des Glaces, iiTthe palace of 

Versailles, completed in 1648. He describes it as “wainscotted with mirrours, not very 
large but joined by frames. I suppose the large plates were not yet made.” On the 
following day he went‘to see large mirror platfe wrought. “They came from Nonnandy 
in cast plates, perhaps the third of an inch thick. At Paris they art; groind upon a 
marble table liy rubbing one plate upon another with grit between them.” Life of 
Samuel Johnson *LL.D., by James Boswell, Esq. 
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Lord Mountstuart, the Hon. Major-GeneVal Charles Fitzroy, Admiral 
Philip Affleck and nineteen others were constituted the Governor and 
, Company •of British Cast-Plate Glass Manufacturers. Admiral Affleck 
appears to have been the moving spirit. The works at Ravenhead occupied 
thirty .acres and were enclosed by a waif. The Act provided the penalty 
of transportation for a term not exceeding seven years for* any person 
breaking into the manufactory with intent to steal or damage glass or tools. 
From three hundred to four hundred men were employed and in 1789 
a steam-engine, “a very curious piece of medianism,” was erected to 
grind and polish the plates of glass. The processes of manufacture of the 
present .time, although the mechanism has been greatly improved, are 
practically the same as thdse of 1773. The molten glass having been poured 
from a crucible on to the casting tatfle is'rolled flat by a heSvy roller, and 
the plate when sufficiently set is pushed injo an annealing kiln. Although 
the platens flat, the surfaces of the plate, owing tb the contact of the Trot 
glass with the air, the casting plate, and the roller, are ruffled, and the 
glaSs is.translucent but not transparent. In this condition it fe known as 
“rougl»cast plate” and can be used for roofing and other purposes for 
which transparency is not required. In order to^ render the rough cast 
plate transparent, the ruffled surface must be ground away, and the eflFects 
of the abraliive materials used in grinding must be remgved by polishing. 
The machines for grinding and polishing have* in recent years been 
greatly improved, but the effects are still produced by mechanical rubbers 
moving over the glass fixed to a ^moving table. The grinding materials 
are first sand and water, and then emery and water; and the polishing 
material, rouge and water. The grinding rubbers afe slabs of iron and the 
.polishing rubbers are of wood covered with fine felt. Owing probably 
to heavy taxation the original company failed *in 1798 but was bought 
up by the British Plate Glass Company. In thp Excise List of 1835 the 
Ravenhead Vorks appear under the name of John William Bell. The 
works cannot have been in a very flourishing condition as for the year 
i833the amount paid as excise duty was only ^(O^S- i4S-3'f- T. Cockburn, 
governor of*the company, in evidence before the Excise Commission 
stated that the ordinary dimensions of cast plates were about eight feet 
by five feet, and Isaac Cookson speaking for the works fit South Shields 
said that pfates could be cast up to twelve feet by seven feet. .Reference 
• was made to the great advantage possessed by French manufacturers in 
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being able to use wood for fuel, the coal smoke at times causing the glass 
to be discoloured. Isaac Cookson had commenced making cast plate- 
glass in 1813. The Thames Plate Glass Company was founded in 1835, 
and the London and Manchester Plate Glass Company in 1836. At the 
present time Pilkington Bros, of^St Helens practically control the whole 
of the British plate-glass industry, as well as a large share of the sheet- 
glass industry. In 1826, two brothers, Richard and William Pilkington, 





Fig. 89. Old Casting-Hall, Ravenhead. 


started at a small factory knoyirn as the St Helens Crown' Glass Works. 
The firm has now four large works, including the Ravenhead works 
of the original British Cast Plate Manufactory, and employs some 
ten thousand workpeople. »-Fig. 89 shows the old casting-hall of the 
Ravenhead works, built in 1773. The old processes have been modified 
and new developments introduced. The materials now used for nuking 
plate-glass, are sand, imported from Belgium, salt-cakfc prepared and 
specially pupfied at chemical works forming part*of the regular plant. 
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and linaestone from Derbyshire. The melting furnaces are gas-fired, with 
a temperature ranging up to 1500° C. Each furnace contains twenty 
pots. The pots aref open and basin-shaped; when full of glass a pot 
weighs about two tons. An impressed horizontal groove round the 
exterior of each pot facilitates its removal from the furnace. The old 
method was to melt the glass in large pots and to transfer sufficient glass 
for each casting by ladling from a large pot into a small casting pot or 
“ cuvette.” Now the large melting pots are themselves moved, and the 
glass poured from them. Each pot.in turn is gripped by a large pair of 
tongs, extracted from the furnace and carried t» the casting table. The 
casting, table is covered with a very thin layer of sand and kept cool by 
water circulating inside'it. When the mass of glass has been poured from 
the crucible, the roller passes over, Spreads and flattens it.The cast plate, 
after remaining a few seconds to set, is re^dy for annealing. It'is pushed 
into the*first of a series of gas-heated ovens, each succeeding oven being 
slighfly cooler than its^ predecessor anfl finally down a long leer. The 
tefnperatures of ovens and leer are controlled by pyrometfers,,and the 
process of annealing instead of taking. foiTf days, as previously was the 
case, can bow be completed in four hours. 

The glass plates, when annealed, are fixed with plaster of Paris on 
iron circular discs, which are rotated first in grinding- jnd then in polish¬ 
ing-machines driven by electric mott)rs. When^he surface of a plate has 
been polished it is removed and reversed so that the second surface can 
be similarly treated. 

Cast plate-glass k made in many thicknesses from one-eighth of an inch 
for railway carriage windows to a cou|!)le of inches'for ships’ port-lights. 

The King and Queen, when they visited the Cowley Hill Cast Plate 
Works in 1913, inspected all the processes frofn the initial casting to the 
final polishing of plates of glass. They were sljown a silvered plate-glass 
mirror ov& two hundred feet square as. well *38 specimens of the pro¬ 
ductions pf the aether glass-works belonging to Pilkington Bros. The 
speciniens included crown-glass, as made by^he Pilkingtons in the small 
St Helens gfass-works tn 1826,patterned, reeled “cathedral” glass, which 
is now made in the original Ravenhead cast-plate works, blown sheet- 
glass.in all its stages, and an immefise*" drawn” cylindfer, illustrating the 
first proedks of*the most recent method of making glass for windows. 
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CHAPTER X 

FLINT-GLASS 

AN ANCIENT LONDON FACTORY 

I 

S INCE the year 1575, in whichjacob Verzelini, having started as a 
glass-worker in the great hall of the Crutched Friars in Aldgate, 
obtained a special Ucence from Queen Elizabeth on condition'.that he 
would teach her subjects the art and craft of rtiaking drinking-glasses, 
there has been'an uninterrupted succession of City glass-workers. Stow’s 
Survey of 1755 refers to femrteen glass-houses in the City and its knme- 
diafe neighbourhood, but of these only one has survived, which fs shortly 
to be removed in order to gaifi adequate space for expansion. These 
works, vhldi date back to the last days oT the seventeenth century, stdhd 
between Fleet Street and th^ River Thames, almost under the ahadow 
of St Raul’s, the City-fathers having been less timorous than those of 
Venice, who banished all glass-works and glass-workers to the island of 
Murano. The site, is part of the area occupied by the church,^ouse and 
grounds of the White,’nr Carmelitte Friars, which,*according to Stow, 
was bounded on the east by Water Lane, a section of which still remains, 
and on the west by the “ New” Temple. Although the house was sur¬ 
rendered in 1538, the precincts continued to be a sanctuary, nominally 
for debtors, but in reality for criiftinals of all sorts and conditions. So 
valuable was the privilege that all available space was crowded with 
squalid dwellings, and such was the character of the inmates that peace- 
officers, unless in force, wfre afraid to cross the boundaries. The privilege 
of sanctuary was abolished by Act of Parliament in 1697, "and notice 
was given that on a prescribed day the residents would be unearthed 
and hunted down. When last the sheriff’s army invaded the precinct 
it was found to be absolutely deserted. ' ’ 

Maitland in his History of London, 1756, states that “the precinct 
contains several courts, lanes and alleys, and that the yard, known as 
Davis’ Yard, has been converted into a glass-^ousp for mikking flint 
glasses.” 
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Earlier references to the glass-house are contained in Nos. co8 and 
230, The Taller, 1710, and consist of advertisements of “all sorts of 
decanthers, drinking glasses and crewits, to be obtained wholesale or 
retail at the Flint Glass Works in White Fryars near the Temple.” Such 
comprehensive advertisements suggest that the works were of some 
standing, and that they must have been built soon after the precinct was 
cleared. The site of the works is south of that of the main monastic 
buildings and nortl) of a lane, now Tudor Street, running parallel with 
the bank of the river. North of the works part of an ancient groined 
crypt, evidently part of the monastery, has been,discovered, and within 
the area .of the works old chalk foundations have been found which may 
have formed part of monastic out-buildings. Before the formation of 
the Victoria Embankment the south side of Tudor Street was occupied 
by mean buildings with intervening, lanes and alleys leading to the 
wharvestand mud flat^ The cheapness -of lafld in an ill-famed district, 
and ready access to a wharf from which.Newcastle coal, sand, clay, and 
other materials could bt easily*drawn, were projaably the attraction to 
the firs’t founder of the glass-works. The buildings al>first were primitive, 
being Httle better than lofty ^heds, to a great extent open to the street. 
The furnace cones were low and wide and sent out volumes of dense 
smoke. Qpite recently the foundations of the old clay-mill were dis¬ 
covered, bordering on the highway, with a paved circular path for a 
horse, the only motive power. That the workers were also somewhat 
primitive, or "that they had inherited some of the spirit of their Alsatian 
predecessors, is testified by a cutting from the Whitehall Evening Post, 
No. 2208, 1732: 

Yesterday a Press Gang went into the glass-house ip White Fryars to press 
some of the men at work <here, but they were no socner got in but the (molten) 
pietal was flung about ’em, and happy was he that could get out first, and in hurrying 
out they ran ovJt their officer, who was almost scalded to death. 

* • • • 

Mr Francis Buckley, to whom the writer owes the preceding extract, 

and who hhs made a prolonged study of the fijstory of old London glass¬ 
houses, has •compiled /rom London Direq);8ries the following list of 
former owners of the Whitefriars works. The first name in a Directory 
is Alexander Seal, 1738, but it has jaot,been ascertained whether he was 
the original fou»der; Anthony Seal and Son 1749; Jonathan Seal 1752; 
Anthony Seal 1754; Hopton and Stafford 1763; Carey Sta^ord 1765; 
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Hall and Holmes 1781; John Holmes 179!; Wijliam and Henry Holmes 
1821; James Powell and Sons 1835-1919. 

, In the neighbouring church of St Bride a tablet commemorates 
Carey Stafford “ many years Master of Whitefriars Glass Manufactory, 
died in August 1778.” From 1745 to 1^45 this and all other glass manu¬ 
factories were subject to the payment of excise duty and tathe regula¬ 
tions connected with it. Excisemen were quartered on the premises and 
it was their duty t6 interfere with every manufacturing process. No 
crucible might be put into a furnaQe, or filled with glass, and no glass 
might be removed from a cyucible, except unde» the supervision of an 
officer qf excise. The opening, closing and reopening of every annealing 
oven and the removal of-every piece of manufactured glass were similarly 
supervised. J^ailure to carry out any»on^of hundreds of peitty regulations 
rendejed thh manufacturer liable to a heavy fine, and he was Entirely at 
the mercy of the supervising officer^. It’is a matter of surprise that ^ny 
manufacturer could have tolerated such'interference or that any manu¬ 
factory should have survived it.’ Although the excisemen’s ^ntiy boxes 
have disappeared at the Whitefriars Works? bolts aiftj locks of the excise 
pattern are^ still attached to same of the older annealing ovens, and iron 
gauging rods are preserved which were used in measuring the quantity 
of molten glass in each crucible’at the beginning and end of each week 
for the purpose of taxation. The amount paid by the works as excise 
duty in 1833 was £3056, 6 s. 

Under extise regulations glass manufacjories were divided into five 
watertight glasses, apd each class* might only produce the kind of glass 
allotted to it. In order to evade the rule that flint»glass works might not 
produce glass for windows, either by blowing or rolling, the Whitefriars 
‘Works in 1844 introduced a^jd patented a' process of stamping, by 
mechanical pressure “quarries,” small diamond-shaped panes of glass, 
for church *vindows. The roughened surface, caused by the contact of 
the iron mould with the molten glass, gave an-effect of richness and 
brilliancy 'to these stamped quarries, and ‘Mr Charles Winston, an 
authority oit ancient painted windows, considered that they provided 
as good an imitation of the effect of ancient glass as could be obtained 
by any mechanical process. Believing,.however, that the effect of ancient 
glass is really dile to its chemical nature, he devoted himself tp the study 
of the chemical composition of ancient coloured glasses, and,his research 
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finally resulted in the reproduction at Whitefriars on scientific lines of 
the mediaeval recipes and methods of the Monk Theophilus. 

The excise law relating to glass had been repealed in 1845, and the 
“Winston” colours in small crowns and sheets had been produced with¬ 
out hindrance. The manufacture has been continued and persistent 
efforts have.been made to improve the glasses both in tint and texture. 

Stamped quarries and coloured glasses naturally led to a search for 
artists who were willing and competent to make designs and drawings 
for windows in which tlie glasses could be used. 

D. G. Rossetti, wha lived and worked ,in an old 
building overlooking the Thames and close to White¬ 
friars, was appealed to through Benjamin Woodward, 
the architect, hnd recommended Edward Burne-Jones 
and Forcf Madox Brown. Wilham Morris became in¬ 
terested, and although he did not at Erst make designs 
for glass, he assisted Burne-Jones in some of his 
cartoons, nhtably thos&for the east window for Waltham 
Abbey. Jlelp was.Obtained from many other young 
artists, amongst whom were Edward Poynter, William 
Riviere, James Doyle, ‘Henry Holiday, H. S. Marks, 

Albert Moore, William de Mosgan and H. S. Woold¬ 
ridge. The earliest” Bufne-Jones ’’windowswere pladed 
in the dining-hall of Bradfield College in 1857. ^ panel 
of the Waltham Abbey window, containing the figure 
of Jesse, was shown in the International Exhibitiont of 
1862. Specimens of Sir Edward Poynter’s early work Fig.91. Bume-jones’ 
in painted glass are in the Church of St Bartholomew for 

the Less, which serves a^ Chapel for St Bartholomew’s 
Hospital. In recent years, the most important painted glags produced at 
Whitefriars has been the gregt east window and the "windiaws for the 
Lady Chapel of Liverpool Cathedral, and the series of seven three-light 
apsidal windows for the Cathedral of St John the Divine, New York, 
which form a band of intensely glowing colour. • ’ 

At the present time there are hundreds of varieties of glass, differing 
from each other' in chemical composition. To this list the Whitefriars 
Works have contributed a fair share. The advertisement of 1710 refers 
to two varieties of flint-glass, “ best ” and “ ordinary ”: unfortunately the 
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recipes have disappeared, but the two kinds probably differecf in the 
quality of sand, or in the proportion of red-lead. Until the hampering 
excise regulations had been withdrawn, little could be done towards the 
scientific development of the industry. It is, however, recorded that in 
1837 a pair of glass girandoles, coloured yellow by the addition of a salt 
of uranium to the ordinary flint mixture, were presented to Queen 
Adelaide. In 1840 Dollond the optician was supplied with thick slabs 


» 



Fik. 92 . The firs# experiment in mosaic in tl^e^ld method, 1865. 


»f lead-potash,glass for the manufacture of fepses for telescopes. The 
glass’used f«r the stamped cfuarries for window^ was not a new variety, 
but merely flint-glass, too much discoloured to* be worked into table 
glass. The base of the “ Winston ” colours was a glass free from lead, but 
containing lithe and magnesia. 'I’he most interesting of these glasses are 
the ruby, due to copper, and the pale blue, due to iron. Experiments 
were constantly carried out to test the colour effects of al! sorts of colour¬ 
ing agents, and adoi^ series of delicate tints suitable for table and decora¬ 
tive glass were produced. A colourless opalescent glassy similar to 
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Venetian opal, was first shown in the Exhibition of 1862; this was 
followed later by a pale blue and a straw-coloured opal, and by trans¬ 
parent tints of pale green, sea green, amber, hom-colour, chameleon, 
black and “Selenium” orange. Transparent, soda-lime glasses, both 
colourless and tinted, based on analyses of-Venetian and ancient Roman 
specimens,<were worked, as well as glasses for scientific purposes, pos¬ 
sessing special chemical qualities. Dense white enamel was made for 
forming the index line in thermometers and was exported in the form of 
thick cakes to be used in Switzerlandfor enapielling watch dials. Domestic 
ware, however, has al^fays been the staple njanufacture: it is unfortunate 
that not even fragments remain of the decanters, drinking glasses and 
cruets advertised in 1710. 

Two heavily cut chandeliers, whfich have survived from 1788, suggest 
that at that time cutting as a decoration of table-ware may'have .played 
an'importaht part. In'the 1851 Exhibition cut chandeliers anti cut and 
engraved table glass were shown, as well as glass conduit pipes^ for 
water and'gas, and some laboratory glassware. One of the table-glass 
services-was decorated with' deeply cut, imbricated, natural le^^es. In 
the Exhibition of 1862 a feature was made of table-ware, engraved with 
natural ferns, but glass tubing, water pipes, optic plate, coloured glasses 
for church windows, and glass jars for museums were also exhibited. 
For over seventy yearsthe British Museum, in spite of German com¬ 
petition, has been supplied with large stoppered jars for the storage of 
specimens of natural history. In nearly every Exhibition which has had 
a Section of Arts and Crafts, from the time of the Crystal Palace in 
Hyde Park to the Exhibition in the Pavilion de Marsan at the Louvre in 
1914, “ Whitefriars ” table-ware has been represented. Philip Webb, who 
in 1859 designed the table glass for Wiljiam Morris for the Red House 
(Fig. 29, A, B), was the first artist to insist that simple beav'ty of outline is 
the essential decoration«f a drinking glass.* In Mackail’s Life of William 
Morris it is recorded that when Morris, Marshall and Faulkner opened 
their showroom in Red jLion Square, some of Webb’s glasses, made 
at Whitefriars, were the ‘first things sold. In 1874 T; G. Jackson 
(now Sir T. G. Jackson, R.A.) designed a complete service on somewhat 
similar lines (Fi^. 81). About 1880 vtiere produced the Whitefriars “.poppy 
head ’’decanters and a series of wine glasses with slighi:ly Curved bowls and 

’ These'were intended to replace the original wooden conduit pipes for his supply 
of water. 
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hollow legs, delicately twisted. The introduction for table-ware bf very 
light surface-cutting, copied from ancient Roman examples, dates from 
1884. It was not until 1879 that it was realised that shades for oil-lamps 
and gas-jets might vary from the globular form and might be coloured, 
In that year the gas-burners of the Haymarket Theatre were screened 
by tinted glass shades, not globular in form. • 

An economical desire to prevent waste led to the development of the 
craft of mosaic. It Had been the custom to scrap as useless all fragments 
of flint-glass contaminated ^yith clay, but experiments proved that this 



Fig. 93. Reredos in the chapel of Clifton CollegeArom Holman Hunt’s specially 

* prepared cartoon, worked in the studio in sections. 

• • 


waste glass, if ground to a fine powder and baked, }»elded a solid, durable 
* material with an eggshSll surface suitable foVwall tiles and mosaic, and 
that the range^of colours was almost unlimited. This material was used 
in 1884 fora reproduction in fine mosaic of par^of Raphael’s “ Disputa” 
on the east wall of the Morning Chapel of St Paul’s Cathedral, and in 
1887 for a" translation in mosaic for the reredos of the Chapel of Clifton 
College of Holman Hunt’s picture of “ Chrisf among the Doctors.” 

Sir William Richmond’s mosaics in the choir and. choir-aisles of 
St Paul’s, which were commenced* iij 1891, were worked in coloured 
enamels, similat to those used in the ancient mosaics of Rome and 
Ravenna. A full palette of enamel colours was prepared, together with 
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a reliable, non-blackening, slow-setting cement. The slow-setting quality 
was necessary because the tesserae were fixed directly into cement spread 
on the actual structure of the cathedral, and alterations were ■not infre¬ 
quently required. Once whilst ^working in one of the shallow, saucer 



FiK- 94. ^^tcrnmost saucer dome in the choir of St Paul’s 
Cathedral, desj^ptd by Sir W. B. *Richmondi, R.A., 1892, 
worked in situ. The photograph shoves the ropes supporting 
the platfortn on which the mosaicisls stood 

domes of the choir, the mosaicists received an unannounced visit from 
H.R.H. Alexandra, Princess of Wales, who in spite of the laborious 
climb to the cornice and'to the wire-suspendad scaffold; insisted on 
personally inspecting the details of the work. There are records of several 
informal visits of‘royalty to the Whitefriars furnaces. Early one morning, 
the late Princess Royal and the Emperor Frederick were found engrossed 
in watchingJ;h6 blowing of a giant goblet. 
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Perhaps one of the most interesting and .interested visitors to the 
works was John Ruskin. He showed a curious liking for brilliant and 
crude colours, and h’e recommended Miss Kate Greenaway as a designer 
for painted glass, whose drawings weje singularly ill-adapted for glass 



Fiff. 95. The In the south sidt*of the choir 

of St Paul’s Cathedral, flesignefi by 
Sir W. B. Richmond. * 


technique. ’In the stixlio he took off his war oeiore rne laboured and 
ineffectual drawing of a very young artist, because the .effort bestowed 
■upoq the shading of an angel’s wings,.for a window to+ie fixed at a great 
height from th5 gr.ound, although unseen by men, would be .appreciated 
by angels in heaven. 
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This is not the place -to deal with the human element of the ancient 
factory. From the first the relationship between employers and em¬ 
ployed has been somewhat patriarchal, son succeeding to father in the 
management, and fathers, sons ^nd grandsons working together at the 



Fig. 96. Head of the Potter (froiti Fjg. 95) enlarged 
tA show tesserae. 


furnace. There is, however^ one outstanding personality which deserves 
some record: Joseph Leicester, craftsman, socialteformer, dnd Member 
of Parliament., A glass-blower by inheritance, he started work at the 
furnace at nine ytfars of age. Although his education, at an old-fashjoned 
parish schpol, had been scanty, he was a voracious Reader, possessed a 
close acquaintance with the English classics an^ works on economics. 
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and had accumulated a considerable library. -An ardent trade'unionist 
and temperance reformer, his views were sane and moderate. In 1866 
he was a’kader in the great Reform demonstration, and saw with some 
consternation the unexpected collapse of the Hyde Park railings. He 
was sent by the Society of Arts to the Paris Exhibitions of 1867 and 1878 
as a representative of British Craftsmanship. He was a superb workman 
and inspiring teacljer, and when in 1885 he gave up the furnace for the 
House of Commons, he left behind a tradition of good work and wise 
counsel and a reputation for. having excelled in his craft the famous 
Venetian who first taught the perfect art of glasS-blowing in London. 
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CHAPTER XI 

CUT-GLASSi 

C UT-GLASS, as an English craft, has never received adequate and 
sympathetic treatment". 

In the early Victorian period cut-glass was exceedingly popular, but 
the craft, like most other artistic crafts, was debased. About the piiddle 
of the reign it lost its popularity, and, although for some time past 
admirable specimens have been produced, it still remains thy Cinderella 
of the artistic crafts. Other crafts have suffered similar eclips'e, but, have 
regained popular favour-an^ ar^stic recognition, but cut-glass iu, at the 
best, regarded with sufferance, and to the aestjiefic soul is still a .thing 
accursed. The continued aesthetic ban onAut-glass is'a striking testimony 
to the persistence of Ruskin’s.influenc<?, and it is all thb more femaj-kable, 
if it can be proved that he denounced a craft without pQssessing adequate 
knowledge and without sflfficient consideration. In the twelfth appendix 

of the second volume of The Stoj^es of Janice, Ruskin writes ac follows: 
• ^ ^ 

The workman has not dSnt his duty artd is not working on safe principles unless 

he so far honours his materials as to bring out their beauty and to recommend and 
exalt their peculiar qualities. He will invariably find tfre material grdteful and that 
Ills work is all the nobler for beir% eulogisticwf the substance of which it is made. 
But of all the arts the working of glass^is that in which we ought to keep these 
principles most vigorously in mind....The peculiar qualities of glass are ductility 
when heated, and transpaAncy wjjen cold. In its'employment for vessels we ought 
always to exhibit its ductility, %rfd in its employipent for windows its transparency. 
All work in glass is bad which does not, with loud voice, proclSim pne or other of 
these qualities. Consequently all cut glass is barbarous, for the cutting conceals 
its ductility and confuses it,with crystal. 

Ruskin’s low opinion of .the artistic value of glass-cutting as a' form 
of decoration may, or may not, be justified, but it has been a cbntributory 
cause of the neglect and dispersion of collections which were formerly 
as highly valued as collections of chisa, and has increased the difficulty 
of the investigator. 

* Basfid oJi a paper read before the Society of Arts, 29 May 1906. 



CUT-GLASS 


139 

The first step towards collecting material for this paper was'the issue 
of a circular to persons and public bodies, in whose possession it was 
thought •there might be specimens of eighteenth century cut-glass. The 
replies to the circular from Ireland proved that Ruskin’s influence had 
little, effect in that country, and that Irish householders were proud 
of their collections of Irish cut-glass. 



Fig, q*). Cut-glass candlesticks, late eighteenth century. 


The English replies have been disappointing. The historic houses, 
with hardly an exception, possess no cut-gl^sg. Of the colleges of Cam- 
, bridge, Clare possesses two cflt-glass cruets, or vases, and of the colleges 
of Oxforc^ C’hrist Church jtossesses one cut-glass mustard-pot and one 

glasf jug. * * ’ . 

Ot twelve of the leading City companies, the Drapers’ Company is 
the only o#e which acknowledges the poswsssion of any old cut-glass, 
and nothing is known about the origin of the three fine decanters which 
have been preserved. Even in the/iational and provincial museums cut- 
glass is ^ery inadequately represented. The British Museum has no 
eighteenth century cut-glass, the Victoria and Albert MJseum has a 
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small collection and the, Guildhall Museum has no specimens. The 
Bristol Museum possesses a few pieces of cut-glass which are said to 
have been made and cut in Bristol. The museums of Bath, Birmingham, 
Glasgow, Newcastle and Sheffield either have no specimens or, if they 
have, nothing is known about them. 



Fig. y8. A table-light or girandole, 
about 1790. * 

The history of cut-glass commences at the beginning of the Christian 
era under Roman influence. The Romans certainly brought the craft to a 
high state of perfection, and no later craftsmen hate so accurately gauged 
its limitations and its possibilities. Roman cut-glass is well represented 
in the British MuSeum and in the museums of Cologne and Nuremberg. 

Pliny, ii}. Book xxxvi of his Natural History, yery accurately defines 
the process of glass-cutting as distinct from carving, he says: “Aliud 



CUT-GLASS 


. 141' 

torno teritur,aliud argent! modocoelatur,-” which maybe thus freely trans¬ 
lated : one kind of decoration is cut into the glass by means of a revolving 
.wheel, the other is carved with a tool similar to a silversmith’s graving-tool. 

Except for changes in detail, the modern process of cutting is identical 
with that described by Plirxy in the middle of the first century. A wheel 
or disc of iron or stone on a horizontal axle is caused to revolve by the 
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Fig. Chandelier (restored) about 1750, showing some 
flat angulav pendants. 


human foot, by water power, by steam cw.ljy electricity. The wheel is 
fed with sand and water or whter alone, the glass object is pressed by the 
wwrkmar^against the edgejDf the wheel and a groove or mark is produced. 
Tl\,e workmen, by moving the glass object Vhilst in contact with the 
wheel, can produce curves, and by combining lines and curves can pro¬ 
duce pattens. After jthe patterns have bee« cut, the roughened surfaces 
are polished by pressing the glass against a wooden wheel fed with putty- 
powder and water. The process sounds exceedingly simple but, in 
reality, rgquii^s skill of a very high order. 

The Roman {utters seem to have had no immediate successors. The 
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craft either died out altogether or passed from Rome to Constantinople. 
Chronologically the next form of cutting which is known, is that applied 
to the strange tumbler-shaped vessels, called Hedwig glasses, deeply 



Fig. 100. Afiistlc-shaped Rlas% Before 1751. 

From Hanrshome’s Old English Glasses. 

^ « 

and rudely cut with repreSentUttons of mythical birds ana oeasts. Tiiey 
are supposed to have been made and cut in Constantinoj^le in the twelfth 
and thirteenth centuries. 

After the taking of Constantinople Dy tne l urks in 1453 there was 
a renaissance of ^ps-cutting in Italy. The style differed from the old 
Roman cutting, the cutters having evidently been trained in tjfie art of 
cutting rock-*crystal and gems. 
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At the end of the sixteenth century, -Rudolph II introduced Italian 
cutters from Milan to take control of the crystal and glass-cutting works 
he had established at Prague. From Prague the craft spread to Nurem- 



^ xf 5 • 6 

Fig* 101. Examples showing gradual spread of cutting from leg to bowl. 
From Hartshome’s Old J^n^ish Glasses. 


berg and vigis well and firmly established i» Germany long before any 
attempt at glass-cutting was made in this country. 

The introduction of glass-cutting into England m^y’be traced to the 
proclamaljon of 1615 which prohibited the use of wood as fuel in glass- 
furnaces. The us 5 of coal led to the introduction of coverftd crucibles 
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(glass pots). The loss of heat due to the exclusion of the direct action of 
the fire led to a search for a flux which would enable the glass-mixture 
to melt at a lower* temperature without any sacrifice of the durability of 
the glass. The old mixture, for the so-called crystal-glass, was sand, 
lime, soda and some potash. A vefy small proportion of oxide of lead had 
been added as a flux but was supposed to make the glass brittle. The 
development of English flint-glass arose from successive increases in the 
proportion of the oxide of lead, its gradual substitution for lime and the 



Fi^. 102 Cut-gl|ss bowl, about 1780. 


gradual replacement 6f sods by potash.' It was a slow growth not a 
sudden discovery. This slowly developed glass, although not always 
colourless, proved itself tc be more brilliant than any form of Bohemian 
or Venetian glass. The powSr'of breaking up light into its constituent 
colours is in direct proportion to the density of the translucent material 
through which the.light passes. The density of glass of lead yanges from 
3-2 to 4-0; the density of German glass is about 2-5; that of rock crystal 
is 2-6, and that l)f the diamond is about 3-5. The density of glass of lead 
approaches, and in some cases excdecfs,that of the diamopd, and it fivals 
the diamond in the production of prismatic displays. To this property 
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has been due both the pre-eminence and decadence of English cut- 
glass. 

M. P^igot, a French authority on glass, and certainly unbiased, has 
written as follows on the subject of “glass of lead”: “To the English 
should really be attributed the honour of having created in their flint- 
glass a new product...which is the most beautiful glassy si^bstance we 
know.” Gerspach, in his History of the Art of Glass Making, which is 
mainly devoted to af description of glass-making in France, says: 

The English glass which eriVered into competition with the Bohemian glass, 
in the middle of the eighteenth j:entury, dealt a deadly fclow to Bohemian colour¬ 
less glass. The English material lent itself to facet-cutting infinitely better than 
the Bohemian, and beat the Bohemian glass, as that had beaten Venetian glass. 
It became the rage in all the continental i^tie^and eclipsed the Bohemian cut glass. 



Fig. 103. Cut-^lass bowl, al?out 1780, ^om the 
Encyclopaedia Britenntca. Dublin P^Iuseum. 


It is doubtful whether any other English craft has obtained such a 
testimony/rom a ri-gal nation, and it is strange that so few records remain* 
in England of a craft which, abroad,•obtained such ample acknowledg¬ 
ment. . f 

Glass-cutting had heen introduced into^armany in the seventeenth 
century, and in due course specimens of German cut glass found their 
way*to thi# country. Thera is no proof that any glass was cut in this 
couni^y before the beginning of the eigfiteent^, century. At that time 
English glass-workers had examples of Gerpvan cut-glass to copy, and 
possessed a^lass superior in quality to thatjtnown as'Bohemian crystal. 

The earliest specimen of English cut-glass in Mr Hartshorne’s col¬ 
lection, the date of which can be,approximately fixad, was a thistle¬ 
shaped glajs, bearing the monogram of Frederick Prince of Wales, father 
of George III (Fig. loo). Frederick became Prince of Wales in 1729 
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and died’in 1751. If this is-a genuine English glass the records of 

English cut-glass may, therefore, be said to commence early in the 

eighteenth century. The best period of the craft is between ,1750 and 

1810, from which date its decadence was rapid. Thanks to Mr Harts- 

horne a useful and suggestive succession list has been formed, based on 

the shapes and cutting of the bowls and stems of wine glasses (Fig. loi).' 
i- 



' / 

Fig. 104. Chandelier, about 1780. 

As similar cutting occurspp'other objects this list can, to a certain extent, 
be applied to English cut-glass generally. At the head of the list he 
places glasses with thistle^shaped bowls. This shape was .copied directly 
from a Bohemian modgl, alfhough at the present day Scotch glass- 
makers claim it as a special invention of their own. The thistle-shaped 
bowl was soon superseded in England by a straight-sidpd tumbler¬ 
shaped bowl. The stems were straight and cut with facets, the termina¬ 
tion of the facets £tt the base of the bowl being crowned by deeply cut three¬ 
leaved sprays. Some large punch“glasses of this character (Fig. lo'i (i)) 
are preserved at Field House, Sowerby, the prc^erty of the Stansfeld 
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family. The glasses are engraved with an inscription commemorating 
the passing of the Calder and Hebble Navigation Act in 1758. It is 
suppose 4 that the Stansfeld glasses were made and cut in Newcastle. The 
straight stems were succeeded by hexagonal-knopped stems, the top 
facets being still crowned with three^leaved sprays. In later glasses of 



Fig. 105. Chandelier, t788t 


the same group tlhe cresting is moved more^than half-way up the bowl. 
At the end# of the ceijtury the facets devgioped into long flutes, the 
cresting disappeared, and the tumbler-shaped bowls lapsed into the 
.tapered or semi-tapered bowls of jhewine glasses of«our grandfathers. 
Cut glassy, wish heavy squared feet, came into existence in the early 
years of the last century. ' 


10 —Z 
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There is a common belief that certain styles of cutting indicate certain 
dates. It is true that a certain style may indicate that a glass was not 
made before a certain date, but a style, once introduced, was constantly 
copied, and the copying is still continued. Copying may be legitimate 
or illegitimate. The latter process is known as “faking.” Some faked 



r * 

Fig. 106 Chandelier, 1804. 

glasses are self-evident,!but a glass may be so scientifically faked that its 
discovery is exceedingly difficult. The workmanship, the weight, the 
colour, the feel, the ring arftj the wear of a glass itre signs, but are signs 
which can be irnitated. The only glasses about which one can be perfectly 
sure are those which have been handed down as heirlooms, and those 
about which an accurate record in writing has been preserved. 

Mr Harts^ocne’s succession list, suggestive as*it is, is more useful to 
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the collector than to the craftsman. A 'chronological table is “needed, 
applicable to all forms of cut-glass, and based on the relation of cutting 
to form. “It might bfi divided into three periods: the first containing the 
glasses in which cutting is subservient.to form; the second that in which 
the claims of form and cutting are equally balanced; and the third that 
in which cutting i& the predominant partner. The first two periods date 
from the abandonment of German models, the cutting of which was 
based on rock-crystal cutting, and lasted to about 1810, and the third 
period has not yet terminated.* 

English cutters were led astray by the seftpess and the refractive 
power’of their glass. They found that as they cut deeper they obtained 
greater prismatic effects, and at the same time greater profits from a 
dazzled and fascinated'public. Deeper tutting necessitated thicker glass, 
and the triumphs of the third period are objects of great solidity bristling 
with prismatic pyramids. 

Hartshorne’s O/^ En^ish Glasses is practically limited to the considera¬ 
tion of wine glasses and goblets,but cutting was applied to*all forms of 
table-ware and decorative glass: decantersVcruets,*finger-bowls, flower- 
bowls, epsrgne-diehes, candtesticks, wall-lustres, girandoles and chande¬ 
liers'. The earliest English chandeliers belonging to thfe rniddle of the 
eighteenth century were modelled on ihose in the palace of Versailles 
and had flat angular drops or pendants (Fig? 99). Cut-glass arms, at 
first deeply potched, but subsequently with plain flutes, were substituted 
for the metal arms of the French chandeliers, and the whole frame¬ 
work wa^ gradually clothed in glass. The French flat pendants were 
replaced by pear-shaped, richly facefed drops, which maybe claimed as 
characteristic of English lustre work. 

The chief centres of glasj-cutting in tne eignteentn century were 
’Birpiingham,»Bristol, London, Stourbridge,* ^yhittington (near Chester¬ 
field) and'Waterford. The*latter is inclqcLsd with the English factories 
beciyje the Waterford works were started, as Mr M. S. D. Westropp 
has pointed out, with a complete staff of glass-workers from Stourbridge. 

Birmingham. A Bitmingham directory^f 1781 contains the name of 
Isaac Hawkes, glass-cutter, who subsequently erected a furnace for 

** 18 S^tember 1777. “Last night Df Johnson had proposed that the cryatai 
lustre or chandelier ii» Dr Taylor’s large room should be lighted up.” Bjpswell’s Life of 
Dr Johnson. 
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making “flint-glass. Mr, Frederick Bradbury, in his History of Old 
Sheffield Plate, gives a list of glass-makers and cutters from whom, 
between 1779 and 1812, Fenton and Co. and Br&dbury and Watson 
obtained their cut-glass for mounting. In this list are Isaac Hawkes, and 
Hughes and Harris of Birmingham. 

Bristol. JThe Phoenix Glass Works, of Temple Gate, Bristol, with 
which the name of Ricketts is connected, were erected in 1785. Henry 
Ricketts and Co. were noted for their cut-glass. 

London. The demand for cut-gjass wqfUld naturally be largest in 
London, and there is jeason to believe tha| in the eighteenth century 
London was the most important centre of glass-making and glass-cutting. 
In the London Directory of 1753 two glass-Tiouses are mentioned, 
famous for cut-glass, one at the Falct)n Stairs, Southwark, belonging to 
Mr Jackson, “glassman,” which aftertt^ards bticame identified with the 
nanYe of Pellatt, and the'ot^er, on the.*other side of the river, occupying 
part of the site of the house of thfe White Friars^anc^owned by Anthony 
Seal. Anthony Seal was succeeded by Carey Stafford, and Carey 
Stafford was succeeded in 1781 by Hall and Holmes. The Directory of 
1771 gives the name William Parker, glas.s'-seller, 69,* Fleet Street. In 
1784 the title of this shop was William Parker and Sons, glass-manu¬ 
facturers to H.R.H. the Prince of Wales. The firm of Parker knd Sons, 

• • « . • 

afterwards known as Perr^ and ParkEr, obtained their cut-glass from the 
glass-factory on the north •side of the river as well as from, that on the 
south. Mr F. A. Newdegate^ of Arbur^, Nuneaton, possesses two ex¬ 
ceedingly fine eighteenth century chandeliers, as wdl as other glass of 
the same character. Gn looking dver some old papers he discovered 
not only the bill for^ chajdelier supplied by Perry and Parker, of 
69, Fleet Street, in 1804, hilt letters and cppies of^letters concerning the 
whole transaction. There i^ & copy of a letter from Sir lioger Newdegate ‘ 
enquiring the price of a chandelier similar in design to two feight-light 
lustres supplied in 1788,'but to be for twelve lights. There is also ^’etter 
in reply from Perry and Parker, dated 17 October 1804, saying that 
they have in their drawing-b«ok a sketch of the lifStres sent in 1788, but 
they recommend that the branches of the new chandelier be cut plain, 
as “plain arms have succeeded those cut with hollows, and are more 
generally approved.” The large twelve-light chan^lelicr at Arbury (Fig. 
10^) is probably-, for metal and design, one of the finest in England. 
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Ruskin has said that “cutting obliterates'the ductility of glass,*'but no 
form of manufactured glass can more forcibly proclaim ductility than 
the long,* sweeping *ms of this magnificent chandeliel-. 

Stourbridge. The Brierley Hill Glas^-works of Stourbridge founded by 
, Richard Honeybourne in 1785 have been continuously noted for cut-glass. 

Whittington. From 1779 to 1807 there are records of sufmlies of cut- 
glass to the ^Sheffield Plate-workers from the Whittington Glass-works. 
They were establislied in 1704 by Richard Dixon, who migrated from 
the Bolsterstone works. Haijshorn^ gives extracts from invoices for table 
glass from John Dixon, of the Whittington Glajs-house, near Chester¬ 
field, to'J. Sitwell, Esq. The invoices range from 1791 to 1793. They are, 
amongst other things,for“ neat, Rodney, cut-neck, decanters,” for finger- 
cups with cut bottoms, and for afcut*“shandilere.” John Dixon was 
grand-nephew of Richard’Dixonr • ' 

Waterford. Mr Westropp, the <;ecognrsed authority on Irish cut-giass, 
has permitted the author to quote the following particulars about the 
Waterford works from his introduction to the Catalogue of .Glass in the 
Dublin Museum. The Dublin Evening.Post; ^ Octflljer 1783, announced 
that George and William Penrose had established on the Quay, Water¬ 
ford, an extensive glass manufactory Tor making all* kinds'of plain and 
cut-glass.* 

In 1785 John Hill, a glass-mamlfacturer of Stouri)ridge, brought to 
the Waterfqrd works the best set of glass-workmen obtainable in the 
Stourbridge district. 

In 1802 a new glass-house was erected in Anne Street. 

In iSii Jonathan Gatchell, who’had obtained the secret of mixing 
glass from John Hill, became sole proprietor. Tfte successive names of 
the firm were; 1783, George and William Penrose; 1799, Ramsey 
’Bancroft and* Gatchell; 1811, Jonathan Gatchell; 1823, Gatchell and 
Walpole;*1842, George Gatchell and Cc^ . , 

Tejte chief products of the Waterford work* were chandeliers, can¬ 
delabra, salad bowls, jugs, decanters and drinking glasses. There are 
the remains of a fin? chandelier in the "Waterford Council Chamber 
which was put up in 1802. , 

In 1851, after an existence of cmly 68 years, the Works were closed. 

In thS museum catalogue, referred to, only two specimens of cut- 
.glass are definitely allocated to Waterford. 
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Waterford glass is said to possess a greyish-blue colour. All the 
flint-glass of the eighteenth century, both English and Irish, was liable to 
accidental colour. Owing to impurities in the raw materials. Mr Westropp 
states that in his experience Waterford glass is* freer from colour than 
tha^of the other Irish glass-works. The raw-materials of the eighteenth 
cei^l|(|^|flin^-glass makers were sand, litharge or redrlead, carbonate of 
potash, saltpetre, a small proportion of white oxide of arsenic and a still 
smaller proportion of black oxide of manganese in the' form of the natural 
ore, pyrolusite. The two Iktter suljstanoes were used to disguise or 
counteract the green tipt <caused’ by iron, an almost constant impurity 
in sand. It must be remembered that the mixing in those days was 
guided by rule of thumb and not by chemical analysis. The theory that 
the grey-colour of so-called Waterford glass is due to impurities in the 
litharge is 'improbable. The more probable source is the impure oxide 
of manganese, which was used as a decolorising a^ent. Some sp'ecimens 
of pyrolusite contain minute traces of nickel.and ^cobalt which,«with 
manganese, .would produce the charaft'eristic greyness. In the glass 
itself the proportions 'of these^metals A<^ould be so extremely minute that 
they could easily be overlooked. The variation in the quality of the 
pyrolusite aCcounts-for the variation in the colour of the glass. 

A study of old cut-glass provjes that the object has been t6 give ex¬ 
pression to one 0^ the Essential qualities df glass, namely its inherent 
brilliancy. That this quality should always be coyly hidden under an 
unbroken surface seems to be a wanton waste of decorative effect. 
Gutting applied in such a way as to proclaim the brilliancy of glass, 
without obscuring or 'cloaking the form given by the glass-blower’s 
breath, helps to illustrate an essential quality of the material, and should 
no longer be regarded as' barbarous. Thf cutting which most closely 
corresponds with the spirit of the new law is that of the Rnmans. Tl).eir 
system of lightly breaking thjp purface to diipel monotony ahd obtain 
flecks of brilliancy is the system from which cutters of moderiij.tkble 
glass should draw their inspiration. 
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CHAPTER XII 

• * 

THE EXCISE PERIOD 

I N glass-houses which have survived from the early part of the nine¬ 
teenth century tangible relics may be found of the machinery em¬ 
ployed to enforce the payment of the excise duty on glass. The entrance 
doors of annealing kilns and “leers” are fitted wfth cumbrous locks, and 
the rooms into which t>he “leers” open and where' the annealed goods 
are removed and exarnined resembje prison cells except jn the /act that 
access from the outside i§ more .difficult than egress. Iron instrumefits 
will alsube found which were known as*“dipping” or “gauging rqds,” 
and which were used to measure the apiount of molten gHss contained 
in the pots: in the trortls of the Regulations, “to measure jhe depth of 
the Vacuity above the surface of the metal.” ’ • 

The sites only remain of the senti^-boxes in which the “'officers of 
excise” spent such part of their time in sleep as was not*occupied in 
harrying the works’ managers @r being harried by the glass-house boys. 
Two, at least, of these officers wer^ quartered,!* evety glass-works, and 
as the duty was payable partly on the worked md partly on the unworked 
glass, it wa 5 their busiiTess to register the total weight of glass melted 
and to prevent the {emoval of any piece of manufactured glass which haci 
not been weighed. A manufacture); in his evidence before the Com¬ 
missioners of Excise in 1833 gave the followii^ description of the internal 
condition of a glass-factory under excise regulations: 

Our business a«d premises are* placed under ifie arbitrary control of a class of 
mert to whqse will and caprice jt is most irksome to have to submit and this under 
a system of regulations most ungraciously inqitisltoriSl. We cannot enter into parts 
of ouevjwn premises without their permission; we can do no one single act in the 
conduct of our own business without having presriously notified our intention to 
the officers placed over u#. We have in the cours# of the week’s operations to serve 
some sixty or seventy notices on these, our masters, and this under heavy penalties 
of from I200 to for every separatjp neglect. ^ • 

On *the same ©ccjsion, Lucas Chance, of Chance Brothers, said with 
reference to the compulsory notices: “These are^so fluijierous that I 
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have th^ printed by the thousand: we have to give notices all day long.” 
In spite of all precautions there was evasion of duty both within the 
licensed factories and to a still greater extent in small “pirate” factories/ 
In all large towns there were nuipbers of these'“little-goes” hidden in 
back yards and cellars, where broken glass was re-melted and converted 
into small gpods, which could be sold cheaply but at considerable profit 
owing to the non-payment of duty. The value of these goods in London 
alone in one year was estimated at ^^65,000. 

The Commissioners in \heir owji sumiyiary of the results of their 
enquiries made the follpwing statements: 

(i) That in their opinion evasion of the" duty could not be prevented'by any 
addition to the laws or regulations; (2) that the regulations presented a great 
impedimetnt and'm many cases a coifiplete bar in the way of those experimenlal 
researches w^ich are necessary for the adequate pursuit of objects connected’ with 
som^of the most important, br&nches’of Scjpnce; and (3)*that thfy also (fperate as 
a direct hindrance to our successful.competition in the' glass trade with foreign 
countries. 

«> 

Mr Poulett Thon&on in a*spe^ch ifi the House of Commons i/i 1830 
on the excise duty on glass said: “This miserable duty amqunting to 
only £^oo,obo and'on which a charge of 10 per cent, is made for col¬ 
lection, is allowed to impedq oup native*industry, and to put'a stop to 
all improvements and to*be a source*ofendless oppr&sion and fraud.” 

The duty was first tried.in 1695, but was speedily withdrawn as being 
“vexatious and troublesome in the levying and of small advantage to 
the Crown.” It was reimposed in the ‘reign of George II and was not 
finally repealed until 1845. The amount of the duty and the regulations 
were repeatedly modified, but the general’ system remained practically 
unaltered. 

The imposition 6f the excise duty was accompanied by a tax on all' 
glass imported from abrqad„apd from the •evidence given before the 
Excise Commissioners iir 1833 it is clear that whereas all manufacUfrers 
desired a reduction in the amount of this duty, many felt that the reten¬ 
tion of some duty was preferable to the risk of losing protection. There 
were three payn^ents under the excise, (i) An annual payment for each 
glass-house, practically for each furi*ace, for a licence to manufaefure ■ 
• glass. (2) Apayifient per pound for all glass melte^ in jthdglass pots and 
ready for use. The \yeight was arrived at by calculations based on the. 
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internal dimensions of each pot and the surface level of the moltten glass 
within it, and (3) A payment per pound on the excess in weight of manu¬ 
factured glass over 4b per cent, (or later, 50 per cent.) of the calculated 
weight of molten glass. There were certain allowances for spoiled glass, 
and for glass broken during-annealing. 

The regulations provided that the internal dimensions o^ every glass 
pot must be^registered, and that every annealing oven and leer “must 
be rectangular in form, with only one entrance, and with a sufficient iron 
grating affixed thereto, together with proper locks and other fastenings 
for securing the same.” It^was necessary to*ngtify the excise officers 
before-ahy pot was heated or filled, and before any annealing oven or 
leer was heated, as well as before it was closed and before any goods were 
removed from it.. The’whole industry t^ras divided into five water-tight 
compartments, and no ovtrlappiftg was allowed. Flint-glass*might not 
be made’in a crown-gl^ss factory, nor bottle-g*lass in a plate-glass factory. 
A common bottle-g^iss j^actory might nt>t produce phials less in content 
than -six ounces. A crown or“ German sheet-glass factory might not 
produoe glass exceeding one-ninth inch ifr substaVe, and a plate-glass 
factory must not produce plates exceeding five-eighths inch or less than 
one-eighth inch in thickness. * ... 

The ekcise duty on glass was not imposed in Ireland until 1825, and 
up to that date the Irish glass’industfy had pro^Wed. Charles Mulvany, 
an Irish gla^s-manufacturer, in his evidence before the Excise Commis¬ 
sioners in 1833, said that there was no importation of glass into Ireland 
before the imposition of the duty. Martin Crean, another manufacturer, 
attributed the decline of the indusfl-y to the excise duty.. “Whereas 
before its imposition there were in Dublin four**extensive glass manu¬ 
factories, only one was at work in 1833-” * * 

Jt appears that in that year the duty pai(J on glass throughout the 
whole of R-eland only amounted to £22,399, ^h^n half the sum paid 
by a'e.ingle large.manufactory in England. By*1851 glass manufacture 
in Ireland, on any appreciable scale, had ceased. The excise killed the 
industry in*Ireland and greatly retarded its* 3 evelopment in England and 
Scotland. 

We are, however, indebted to it*for a reliable accopnt of the condition 
of the gl 3 ss industry in 1833 and for a list of the factorigs and their 
proprietors of that date. 
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Diwrict 

Name of Proprietors 

Where Situate 

Bristol 

Henry Ricketts and Co. 

Bristol 


> John Nicholas and Co. 
Thomas Powell and Co. 

' tt « 


Coathupe and Co, 

NSilsea-Heath 

Durham 

Isaac Cookson 

Richard Shortridge 

• South Shields 


Charles Atwood 

Southwic^ 


Addison, Fenwick and Co. 

Sunderland 


Walker Featherstonhaugh 

Ayres Quay 


Walker Featherstonhaugh 

Deptford 


William Booth and Co. 
John^uobard 

• ,, 

Leeds 

William Usherwood 

Worsboro’ Dale 


John Bower 

Hunslet 


Noah Turner 

Thornhill Lees 

Bir(ninf;harrt 

Hannah Shakespiar ahd Co. 

Birmingham 

« 

John Biddle . • 

«> ,, 


Rice Harris and Co. 

A 


George Bacchus and Co. 

s. 


William GammOli and Co. 

* »t 

LiverpopI 

Abraham Akers and Co. • 

Newton 

Tlvimas Cockburn and,(?o. 
W. A. A. We*st anti Co. 

Thattohsath 



John William Bell 

• Ravenhead 


Peter (jreenall and Co. 

St Helens 


Thomas Moore and Co 

Kendrick’s Cross 


.JameSjHolt and €o. 

Liverpool 


Thoma^Choll and Cb. 

Old Swan 


William I;oster add Co. 

Vauxhall Road 

Manchester 

Thomas Molineux 

Daniel Watson and Co. ^ 

Manchester 


William Robinson 

William Maginnes and Co. 

f 


Fre 4 erick Fareham 


NewcJstle 

Charles Atwpod 

Joseph Ptiee 

Gateshead 


George Sowerby 

George Stevenson 

.Carr Hill 


Joseph Brice* • 

Isaac Cookson and Co. 

Newcasth 


Joseph Lanjb and Co. 

Joseph Larib and Co. 

Lemington 


John Carr ai?d Co. 

John Cookson and Co. 
Thomas Ridley and^Cg. 
William Richardson and Co. 

Hartley Pans 

Bell Quay 

St Peter’s 


Sir M. W. Ridley and Co. 

Newcfctlef 


Rjbert Todd and Co. 




District 

Warrington 

Salop 

Sheffield 

Stafford 

Stourbridge 


York 

London 
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Name of Proprietors 
John Clare 

John B. Falkner and Co. 
John Alderson and Co. 
Xhomas Robinson and Co. 
John Jliddle and (?o. 

John Biddle and Co. 

Close and Clark 
Thomas May 
John Davenport 
William Chance 
Josepfi Guest and Co. 
Thomas Hawkes 
Joseph Stevtfns and Co. 
Thomas Badger and Co. 
Thomas Davis^and.Co. 
Joseph .Silvers'and Co. 
Edward WeStwood and Co. 
William S. Wheely ' * 

’ Michael Grazebrook 
iHiomas Tittlewood 
Richard B.JJsell 
Thomas Hill* 

Thomas Webb an3 Co. 
John H. Pidcock and Co. 
Philip Rufford 
Sarah EnSell 
JepsoiPand Co, 

Charles Priestly 
Apsley Pellatt 
William Christie 
William Hfllmes 


Where Situate 
Warrington 
i’ 

. ” 

MosS 

Rotherham 
Catcliffe 
Longport 
Spon Lane 
Dudley 

Hpllyhall 
Dudley 
Dickson’s Green 
Moore I*yane , 

Brettle Lane 
Audnam ’ 

Holton bind 
Wordsley • 

Coalburn Brook ‘ 

Wordsley 

Platts 

Stfturbrldgd Heath 

Wordsley 

MeaV 

York 

Holland Street, Blackfriars 

Stangate 

Whitefriars 
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CHAPTER XIII 

THE INTERNATIONAL EXHIBITIONS OF 
1851 ANO 1862 

T he belief that International Exhibitions would promote educatio 
art, science and manufactures has proved to be almost as fallacioi 
as the hope that they Would create lasting peace. The Great E)<hibition 
of 1851 was educational because it genuinely represented the contem¬ 
porary condition of art, science^, and manufactures, but its succ;essors 
have not been equally successful. Vhe promoters, going the way of 
least resistance and most profit, have catered mpre and more; for the 
amusement -of the masses, and consequently the educational side has 
degenerated into an unappreciated backgijrund fo»sw»tchbacks and water- 
shoots. The'promoters; it is true, haye some-cause^to complain of the 
default of manufacturers, especially those connected with applied art, 
many having jrielded to. the deterrent pressure of rkail dedlers, who 
feared the effect on their own businesses of direct contact betyveen pro¬ 
ducers and users. • ‘‘ ‘ , 

• • 

The efffect of this pressure became apparent in the 1862 Exhibition, 
in which retail shops were inore in evidence than manufactories. Although 
fhe number of exhibits of glass had considerably increased,^ only ten 
manufacturers exhibiteji in 1862 against seventeen in 185 r. 

The offitial catalogues are a useful basis for the contemporary history 
of glass-making. They recordrfhe districts in'which glass was being made, 
the names of manufacturers and the chafactei; of the goods produced. 
The illustrations give some idea of the artisfic condition of applied’art 
and suggest that the standard tras not very high and that, even as.late 
as 1862, refinement was*in a great measure sacrificed to thd advertising 
effect of excessive size or in^propriate and unneijessary decoration. 

Considering the recent date of the removal of the crippling fetters 
of the excise regujations it is rfemarkable that the glass section in the 
1851 Exhibition should have been so extensive and shoulcfhav^ included 
so many new developments. 
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One specially noticeable fact is that all the buildings of the Exjiibition 

were cased in sheet glass, although in,the evidence produced before the 

Excise Cpmmissionefs in 1833 it was stated that in England crown-glass 

was almost universally lysed for glazing. 

A list of representative exhibits in tBe’two exhibitions is arranged in the 

alphabetical order of the glass-making districts from which they came: 

• 1 

Birmingham ; ^ 

George liacclhis and ^ns. 

1851. Cut, engraved and coloured table glass; table gjass cased with colour; table glass 
decorated with enamel painfinf and gilding. 

Harris Rice and Co., Islington Glass Works. -> ^ 

1851. P/essed table glass. * , 

Lloyd and Summerfield, Biamingham Heath. 

1851, Cut and engraved ,talpe glass; glass medallion busts; coloured sheet-glass for 
Jhurch windows. • f * 

1862. J’able ^lass; glass windo%-bars; coloured sheet-glass. ' ' 

Oi/tT, I'^ and C., Broad jjtreet. . • 

1851. Cut-glass foimtain, 2y feet high; cJndelabra; frosted glass busts. 

1862. JCut-glass candelabrum,^0 feet high. • 

bHistoi.: * , 

«»(/Co,, ^*cholas {ftreet, * , 

1851. Glass water-pi^^s, plain, jointed and angular; glass curtain-poles. 

Durham: * ' - • ■ 

Hartley and Co., of Sunderland. • 

1851. Patent rough plate-glass, of,improved sifrfacd, one-jeighth .inch thick, 30 ounces 
weight to one square foot. Hartley and Co. tendered to supply’this glass for 
glazing the Exhibition buildings, but their tender was not accepted because it was 
estimateci that the weigTlt of the glass would create excessive strain on the structure. 
Moore, Edward and Co., South Shiel 4 s. 
iSfi2. Flinptabic glass,’pressed. 

iRhl.ANli: 

Gatchell, Geoige, Anne Street, Waterfot„. ^ 

1851. litagcrc, consisting (S' forty pieces of cut-glass*, fitted together for a banqueting 
• tabic; vases w*th covers*cut table glass. 

l/offliON: , 

Pel/all, Apsley and Co., Falcon Glass Works, Hfolland Street, Blackfriars. 

1851, highly rtifracflve cut-glass chandelier, 24 feet in leligth; chandelier, “Alhambra 
style,” in white, ruby and blue glass; cut table glass; frosted table glass; cameo 
incrustStions. • 

1862. Cut and engraved table glass; chandeliers. 

Powell, James and Sons, Whitefriars Glass Worfts. ^ ' 

■ 1851* Cut and engraved table glass; glasstleasert service; epergjie; cut-glass chandelier; 
glass4iipes,*fittgd with patent joints for water or gas; “precipitation” and other 
glasses for scientific purposes. 
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1862. Table^Iass; chandeliers; wall lights; vases with inlaid photographic decoration; 
“Venetian” opal glass; optic plate; coloured sheet-glass, resemhling that of thir¬ 
teenth and fourteenth centuries; glass jars for museums; glass tube; glass water- 
pipes. • 

Thames Plate Glass Company, Bow Creek, Blackwall. 

1851. Plate-glass, plain<and silvered; the largest plates hitfierto produced. 

Manchester; 

Molineaux ^ebb and Co., Ancoats. 

1851. Cut, engraved and coloured table glass. 

Newcastle-on-Tyne : 

Swinburne, Robert Walter. 

1851. Silvered, naked, rough and Venetian plates of ^lass. 

Northumberland Glass Company. 

1862. Flint table glass. . 

Stourbridge; 

Chance diros. and Co., Spon Lane. 

1851. Sheet-glass used for Exhibition buildings, sheets njeasuring 49 inches*by 10 jnchcs, 
weight 16 ounces per 1 stjuara foot; complete lighthpuse, with dioptfic lenses; 
* great reftacting telescope with achromatic lenses; tables of crown-glass up to 
66 inches in diameter; patent plate-glass; coloured.window-glass; glass shades up 
to 83 incjies in height; discs of flint-glass anS crown-^iass*for telescopes; extremely 
thin glass for the pqlalisation of light. , ' . , 

1862. Crystal sheet-glass, made with sulphate of soda, 'warrantecl not t6 swflit; glass 
tiles; glass gauge tube; microscopic glass; optical glass for telescopes,,microscopes 
and cameras,; phqtograpKic glass; lenticular lighthouse glass; a first order revolving 
light. 

Davis, Greathed <JBd',Grecn^Stouiibridge. 

1851. Table glass, cut and coloured. 

Hodgetts, W. J., Wordsley. 

1862. Table and toilet glass, cut and engraved. 

^ Richardson, H. B. andj., Wordsley. 

1851. Cut and engraved table glass; opal vases pliinted with enamel colour. 

Webb, Thomas, Platts Glass Works. 

1851. Table glass. 

York; * 

Aire and Calder Glass Bottle Company. 

1851. Bottles for dispensing, corflfectionery and soda-water; pressed'glass stoppers; 

insulators for electric wires. ' * 

1862. Bottles. 

Kilner Brothers, Dewsbury.*' 

1862. Bottles. 

The number of exhibitors recorded in the official catalogue of the 
1851 Exhibition* seems extremely small when compared with the long 
list of glass-manufafcturers in the Aeport of the Excise Inquiry of 183 3. 
V^ry many, 4 iowever, of these manufacturers produied only crown-glass 
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or common bottles and could derive no advantage from exhibiting. It 
will also be noticed that most of their works were small and contributed 
insignificant amount^ to the excise revenue. It may be assumed that in 
the 1851 Exhibition all,.or nearly all, the enterprising and up-to-date 
manufacturers were represented. 

Exhibitors of Stained or Painted Glass in the Exhibitions 
• • of 1851 and 1862 

1851. Ballantine and Allan, Georga Street, Edinburgh.* 

Chance Bros, and Co., Birmingham. 

George Hedgeland, Lisson Grove, London. 

Michael and Arthur O’Connor, Berners Street, London. 

James Powell and Sons, Temple Street, London. 

St Helens Crown Gkjssf Company, St Hel^s. 

Willian> Wailes) Newcastle-upon-Tyn^. 

1862. Ballantine, James and Son* George’Street, Edinburgh. 

Chahce Bros, and Cd., Birminghan*. ' * * . 

Hardman, John and Co., Great Charles Street, Birmingham. 

John Clayton and 41 fr«l*Bell, 3n, Regent Street, London. 

Cox'and Son, Southampton Street, London. 

Algjiandsr Gibbe,*38, Bedford Street, London-.. 

Heaton, Butler and Bayne, Cardington Street, London. 

Laver^and BarAud*, Endell Street, Lon^lon. . 

Morris, Marshall, Faulkner and Co., 8, Red Lion Square, London.* 

O’Connor, M. and A. and W. IB, 4, Berners Street, L^indon. 

Powell and Sons''“, Whitefriar* Glass \j/orks, Londijnt 
Ward and Hughes, (17, Frith .Street, London. 

Warrington, J. P., Hart^Street, London. 

* Cartoons by F'. B. Barraud, N. H. J. Westlake, J. Bentley and E. Burne-Jones. 

- Specimens of painffed glass from drawings by W. Pollen, G. F. Street and E. Burne- 
Jones * * 
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CHAPTER XIV 

EXTR/^CTS FROM THE NOTES OF A FLINT-GLASS 
WORKS MANAGER FROM 1875-1915 

T he normal output of the works in 1875 was table glass, tube, and 
coloured glasses for'^church windows. , 

The works manager’s training consisted in courses of chemistry, 
glass analysis, and visits to glass-works, potteries, and clay-works. 

The! bpok^ available, which proved to be helpful, were Professor 
F. S. Barff’s Cantor Lectures on-silicates and glass (1872) and Gl'Bon- 
tenfips’s GuMe du Verrier, 1868. Articles on glass in manuals and dic¬ 
tionaries of chemistry were genferally found tc be misleading. 

In July if<75,.M. deladla,stie came to the works and superintended experiments 
in his process of “glass tougheriing”? various mixtui-ts of oil and tallow ..ere used 
at various temperatures. v 

In AuguS'i iSys.'M. de la Bastie's paper on “toughened glass” was read at 
the Society of Arts. Tupihlers treated at the works were tested at the meeting. 
Experiments were carried On at the works for some time, one of which resulted in 
a rather serious fire. Some miners’ lamp-glasses were made for the late Mr Plimsoll. 
A paper was contributed to the Journal of the Society nf Arts describing a modified 
process of “toughening” adopted at the works, explaining the physical condition 
of hardened glass and its limitations, and referring to microscopic examinations of 
fragments of the glass. This forecast of “toughened” glass, of which so much was 
expected, has proved faiirly accurate. It was reproduced in the ninth edition of 
the Encyclopaedia Britannica„ , ' 

In 1875 crude ashes were still very ineffectually cefined at Ae works. The sancf 
(Fontainebleau) was washed as well as burnt. Experiments having proved that little 
advantage was gained by washing the sand, the process was abandoned. The 
crushed natural oxide of nfidnganese was used in the flint-glass bat'-h to nt;jtralise 
the iron. As the natural oxide was rarely free from iron, the precipitated oxide of 
manganese was substituted. ' 

Experimental batches were melted containing salts of didymium and of erbium, 
supplied by the 'fate Dr W. G. Tettsom. Professor Clifton, of the Clarendon 
Laboratory, Oxford,^icknowledging specimens of thfse glasses, said, “They show 
the absorptipn spectra magnificently and will be very useful lo me.” 
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1876. White specks or “stones” in the glass were commonly attrijmted to 
defects in the glass mixture. Professor Barff, writing on April 28th, 1876, said) 
“On microscopic examination I found that the white substance is a glass and 
crystalline*, and by analysis that it contains alumina. I have no doubt but that the 
pots are in fault.” • , . • 

The steps taken to prevent-specks in glass were: (i) The weekly examination 
of the pots, (2) the removal of pots directly specks appeared, (3) the filling in of a 
layer of cullet before the batch-mixture, (4) slow filling, to preveiA chilling the 
pots, (5) the home manufacture of pots under careful supervision. Experiments 
were also made to test the corrosive effect of various materials by fusing them in 
small clay crucibles. * • < 

In 1876 a pyrometer was unsuccessfully tried to ffestathe heat of the furnaces. 
In 1877-9 many experiments were' made for decorating the surface of table 
glass and vases, (i) by iridising the surface by acid, (2) by “marvering” on leaves 
of goldor platinumj (3)Sy*“marvering’kon flakes of mica. * ^ ' 

(^oiourqd^opalglasses, “ blue ” and ‘istraw,” were introduced, and duplex shadfes, 
made in these colopred opUls, were sent to the UVihed States inconsiderable quantities. 
Mosaics. Many coloui'ed opaque glasses^were made for the nfosaics of the 

inprning chapel of St Ikul’«Lathed(al. 

» • • 

In 1878 the table-glass for the Princt of Walesjs Paviliwi in thi Paris F\hibition 
waJ designed and made. * 

1880. Article on Glass for Spon’s Encyclopaedia. * 

Experiments for colours with argimony, cadmium, iridium, and thallium. 

1881. “ Chameleon ” glass (dichroic rpby"glass, rqd^nd blue) use^ for vases. 

1882. Principles of Glass Making, written for JVlessrs Bell and Co., Messrs 
Henry Chance aijd H. G. Harris co-operating. 

1884. Coloured glasses made to s«rve as tests of urine. 

1885. Bulbs for incandescent electrics light made ‘by hand in-Considerable 
quantities. 

1886. Experiments tortest the effect of wootr4;ljarcoal as a source of colour. 

-The colour ranged Jrom palejemoft to opaque blackness, according to the amount 
adtWd to the glass. ' 

• • - 

1889. Juror for glass at the Paris Exhibitioft.* 

“.^satian’iglass, a soda-lime glass, coloured blue*with iron, used for vases; 
mixture based on analysis of ancient Roman glass.* • 

“ Venetian ” glass, a sctda-lime glass, based onSanalysis, Used for vases and table 
glass. , 

A black glass made for reflectors forJVIessrs Casella. 

189b." Ej^e tuBe apd colours for artificial eyes (lead-potash base). 

Experimental coloured enamels made for dental plates. 


II—2 
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1891. Experiments for colour with nickel. 

1892. In order to hasten the “plaining” of glass, Professor Vivian Lewes 
injected oxygen into'a pot of semi-fused flint-glass.'The effect was inappreciable. 

1893-1904. Many .coloured enamels were made for the mosaics of the choir of 
St Paul’s Cathedral. , 

1893. Six experimental glasses made, specific gravity ranging from 3-2-4'6. 

1895. Letter from Professor Dewar, of the Royal Institution, August 13th; “I 
am in extremity because of the want of larger vacuum vessels for liquid air.” 
October i6th: “1 have this day tested thoroi^l^ly the ‘Powell vacuum vessels,’ 
and I am delighted to tell you that they Rave sto6d every test.” 

1896. X-ray tubes. Mr L. P. Casella writes In September: “Having^made a 
number of experiments with the last batch of soda glass, I have pleasure in saying 
that you have certainly succeeded, the tubes yielding a,good supply of X-rays.” 

I 1897. CSloured glasses of thirteenth apd fourteenth centuries tompafed by 
spectroscope with modern glasses.* . ^ . , 

feeven special glasses made for Lord Berkeley’s expeviments in electrolysis. 

Five special glasses made for Prbfessors Gray aml.DcJ^bie for experiments to 
illustrate^the Connection between electrical properties and the chemical composition 
of different kinds of glass. 

Experiments commenced tor a' glass suitanie for rrt^king accurate ther¬ 
mometers. k wias ascertaiiled that file result desired could not be obtained by 
thorough annealing, only. The first glass was based on an analysis oj’ Jena glass 
i6, iii, alumina being introduced as felspar. Spqpimen thermometers were sent to 
the National' Physical Laboratory and..to J. J.' Hicks, of Hatton Garden. Mr Hicks, 
writing in November, 1898, says: “I have been carefully trying thp glass for the 
last eight or nine months in comparison with Jena glass, and I Im pleased to find 
‘ that there is no difference.” * • . 

Thermometers made of new glasses,were sent to the National Physical Labora¬ 
tory in 1900, 1901, igog, 1905s and November 12th, 1915. The Report of the 
National Physical Laboratory on the “ 1915 ” thermorqpters (marked A and B) is 
dated February.25th, ,1916. “In the zero test* they were coijipafed with a ther¬ 
mometer made of Jena comhpslion tube, the most successful we Ifave come across' 
for highest temperature raqges..,.plass B is quite good; the enamH showed no 
sign of deformation. The «piperiments already carried out indicate that up Jo too" 
or more the B glass is unusualh*' good.” 

Glass for accurate tRermomaters was exhibited at the^ Optical Cor^'ention, 1905. 

1900. Experiments with glasses containing phosphoric anhydride. 

Experiments Js? colour with vanadiutji (repeated 1901). 

Article on glass for tenth edition of* the Encyclopaedia Britan/iica. 

1902. Sand from Muckish Mountain, Ireland, used for flint-glass. 
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1903. Experiments for colour with tellurium and.selenium; a glass eoloured 
with selenium was exhibited at the Arts and Crafts Exhibition, 1906. 

' 1904-7. A ten-pot ftirnace Vas adapted for heating with dil-gas tar and steam 

jels. System abandoned on«ccount of cost^of the oil-gas ta{. 

, 1906. Borax glass, to act aS conductor of electricity, melted for Mr C. E. S. 

Phillips. ^ . 

Inquiry by Sir W. Ramsay about change of colour in gold ruby glass. 

1907. “Salts” on flint-glass traced to sblphate in the red-lead. The red-lead 
contained 2 per cent, of sulphatj of lead. . 

A pyrometer tested, but pro?e 3 useless. 

Articles on glass for the sleventh edition of tnetEncyclopaedia Britannica, 
Dr Rosfenhain contributing sections orf optical glass and shpet-glass. 

191^0. The Eery optj^a^ pyrometer tried and found to be successful. 

1911. Cymmenaed meltin|; glasses fdr Sir William Crookes’s rcsegrcEes to find 
an anfi-cataract spectacle glass, cutting oufheat raj^s and ultra-violet rays. " 

Experiments for windows for X-rd^ bulbs; the most successful glass contained 
lithium borate. , * 

• Rhodius Bros. (Cerman) red-lcafl was found fo contain o-i ti; per.cent. of oxide 
of iron. The flint-glgsS was seriously discoloured. 

Glass for X-ray bulbs containing cjirlaoifgte of lithium. * 

Experirflcnts witfi thorium. , , 

1913. Special coloured glasses njade for the east window of Liverpool Cathedral, 
and the apsidal windows of St Jjihn’s Catheelral,*New,t’ork.> 

Experiments with glasses containing fluorides. ' , * 

Septembar, 1914. Glas,^ for chemical apparatus tested for resistance to alkali, 
resistance to aci 3 , and resistance to changes of temperature. 

1915. ^Glass for X-ray shields; specific gravity, 3-37. 

July, 1915. Inquiry by Profes.sor R. TfGlazebrook as to possibility of o&taining 
quick supply of optical glasses from ordinary ifim-gldks works. Manager stated 
that flint-glassworks, as*at present constituted, »o«ld not be adapted to produce 
an appreciable qtiantity of good optical glas^ unless ‘almost completely re¬ 
organised end re-equipped. • " 
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GLASS-MAKING DURING THE WAR, 1914-18 

t 

T he word parlous aptly describes the condition of the English glass 
trade before the war. Ghance Bros.‘kfcpt alive with difficulty the 
manufacture of optical ,gl'ass. A few automate bottle-making machines 
had been introduced in some of the Yorkshire bottle-works, aiid' there 
were slight signs of vitality in the manufacture of hand-made and artistic 
table wate._ 

‘The unfortunate condition ot the glass trade was attributed by’men 
of stfience to/ignorance ^nd want of initiative on ihe part of the manu¬ 
facturers; but by the manufacturers it was atjEritjuted to free tt-ade, 
unfair trading conditions, and to the gulf dividing industrial from 
academic chemistry. 

The effect of free trajle on the glass industry had been disastrous. 
Glass of air kinds," produced under conditions widely different from 
those existing here, ca^pe fpom. abroad, and could be sold at prices 
actually belhw or very slightly in^advartce of the cost of production in 
England. Succeeding Governments were apathftic as to the fate of the 
industry. All was satisfactory, provided glass could be cfteaply bought. 
Furnaces were damped down, works dropped out, and recruits for the 
trade were difficult to phtain^ Manufacturers were gradually driven to 
relinquish 6ne staple pfodufct^fter another. The following examples will 
illustrate the prices at whicVi‘foreign table glass was impprtefd. Tumblers 
came into the country at y^. ^d. per gross, wine glasses at ftbm is. 3^, to 
3s. (id. per dozen, pint water bottles (including water tumblers)' at zs. M. 
per dozen. The price of laboratory glass ware was off a similar. scale: 
foreign test-tubes could be sold retail in London at from is. 6 d. to 6s. 
per gross; hard-glass Jena bedkers, 50 c.c., at 3s. gd. per dozen; 100 c.c., 
at 4s. 6d.; 5000^ at 9s.; and >1000 c.c., at 12s. 6 d. per dozen. Jena 
flasks 50 c.c., at^s.^bd. per dozen; lob c.c., at 3s. 9<f«per dozen; 509 c.c., 
‘at8s. 6<f. pet dozen; and 1000 c.c., at 12s. 6 d. per ddzen. French and 
German soda'glaos tube could be purchased at 3f<f. per lb. 
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English flint-glass manufacturers were, before the war, acoused of 
short-sightedness and want of initiative because they hesitated to adapt 
•their works for the‘produbtion of laboratory ware. Their prospect of 
financial succesg was microscopic. In justice to the English manufacturers 
it must be remembered that the German and Austrian furnaces and pots 
were and are adapted for melting a leadless glass, whereas the English 
furnaces and pots ^were adapted’ for melting a glass confining lead. 
Although the leadless (lime-soda-alumina glass) is better suited for 
making laboratory ware thap « glajs contaiAing lead, it does not follow 
that it is for all purposes a better glass. Of the wiany hundreds of different 
glasses Which are now made, the lead-potash glass, as a glass, is probably 
the most scientifically,j)erfect. At the commencement of the war, in 
order’to n^et war requirements msmufecturers to a largtf extent gave up 
makiJig lead-glass, and itiade Iftne-soda-alumina glasses in its plate. 
There was nalsirally ijnmense difficulty in building new works and in 
adapting old ones, ’^he^ljest was made ef aU sorts of makeshifts, and the 
work was done. The difficulty of,obtaining materials was also very great. 

• Cafbonate of potash isappeaAed, ^e price having risen frpm £21 to 
£48 per ton, and was replaced by^saltpetre. The price of other materials 
rose as follows: saltpetre, £26 to ^64 per ton; red-lead, £2^. los. to £$6 
per ton; Eontainebleau sand (delivered in Lonclon), gii. to 44^. per ton; 
white trioxide of arsenic, 32.5. to #755. per dvt.; precipitated oxide of 
manganese, 3.?. 6d. to ig,?. 6d. per lb. 

The declaration of war brought about many changes in the works 
with whith the author was connected, and which in pre-war times pro^ 
duced painted-glass windows and’mosaies, tdble ware of all kinds, 
enamek, coloured glasses and tube. The ^manufacture of -wases and of 
fancy table Ware was’abandoned, and the tfltting-shops^ were denuded 
of^en. A wine glass ch*air drew tube for •mine-horns; a decanter shqp 
blew X-rhy bulbs; a fancy chair made m^dicjil glass, and the output of 
clinical theianoraeter glass Afas doubled. 

A number of soda-lime-alumina glasses were, introduced for mine- 
horns, forN-ray bulbs, and for ordinary tefnperature and high-tempera¬ 
ture thermometers. Resistance glass jn four coloui^ was made for 
ampijules. In smaller quantities, enamels were ma(ie*Tbr thermometers, 
sealing-flbx for Ji-ray bulbs, blue enamel for cat’s-eye levek, and whitff 
, opal for are-lamp shades. 
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Sheet-glass containirjg oxide of didymium was blown for Sir W. 
Crookes, and sheet-glass containing oxide of uranium for the Admiralty. 
A neutral glass wds made for goggles for acetylene Welders, and a dense' 
black glass for goggles for airmen^ Glasses for anti-heat and anti-glare 
spectacles (the latter containing oxide of cerium) were also made. Glasses 
and enamels were melted for artificial eyes, and dense lead-glass for 
X-ray shields. From the special mind-horn glass six hundred thousand 
horns were made for sea mines by the Hyposol Company, each mine- 
horn having first been tesfed by b^ing taken from boiling water and 
plunged into ice-wateraud then by being twice dropped upon a sheet 
of lead from a height of 10 feet. 

The following are summaries .kindly sent to the author in 1919 by 
other glass-makers of their special war developments. The develophients 
took the following forms: (i) new buildings; {■f) new furnaces and equip¬ 
ment; (3) new departures m_glass-making; and (4) increased output of 
staple productions. These developments were affected under great*diffi- 
culties owing to shortage of men, and of, materials. There was also a great 
shortage qf seasoned ‘glass-pots (crucibles), aad rapid (sometimes un¬ 
fortunate) decisions had to be made off the merits of competing types of 
recuperative'and regenerative furnaces. 

Bagley and Co., fJmited', plass Bottle^Manufaiturers, Knottingley, Yorkshire: 
“We have concentrated our.efforts in,installing Owen’s automatic hottle-making 
machines.” ' , , ^ • 

Breffit and Co., Aire and Calder Glass Bottle Works, Castleford: “We have 
'devoted ourselves almost entirely to making'jam and fruit bottles andTood con¬ 
tainers.*’ ‘ < 

c » 

BurtleSy Tate and Co.i Lin^My Flint Glass Works, Manchester: “We have 
made new classes of goods, p^e<^ously made abroad, vie.: chemical and lighting 
glass. We have increased our output by working eigh^-hour shi£*s.” 

. Chance Brothers and Co., Glass Works, Smetht^ck, Birminghath: “ Before 'ihe 
war, in spite of the competition of abe Jena firm which received substantial support 
from the German Governadnt, we continued to* manufacture optical glasr at a 
pecuniary loss. When war was tisclared, and the supply of German glass was cut 
off, our experience as makers of a^itical glasses proved of inestimable value and our 
output of optical glass has been increased twenty-fold. In addition to supplying 
home requirementJjjje have to a conSderable extent met the demands of the Allies. 
Our pre-war varieties *f optical glass sufficed for the large (pajority of war raqhire- 
•rnents. ^ '■ 

* “ Since the (^jmsientement of the war, the number of varieties has been greatly. 
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increased, and now covers practically the whole range of those made’, paevious to 
the war, by German and French manufacturers; and in some cases we are now in 
a positioij to offer varieties which have not hitherto been listed. As an instance of 
this, we may mention fluor crown and dense barium crown of exceptionally low 
dispersion. • • , 

“An exacting* programme of work was undertaken in connection with the demands 
of the Air Board fo» special types of ^glasses required for the manufacture of the 
finest anastigmatic objectives for aerial photography. This was successfully carried 
out, and the photographic lenses made wifh the glass produced by the firm have 
beyn acknowledged to be far .sugerior to those used«by the Germans for similar work. 

“ Special coloured glasses required’for sextants and other optical instruments 
have also been investigated, and several types manufactured on a large scale, 
enabling us to offer four types of neutfal tinted glass, besides plate glass for trans¬ 
mitting ultra-violet, a fecial transparent blue filter and a uranium glass of great 
intensity of ^fluorescence.* 

“*rh<ispecial new glasseswhich we were called upon to make wefe investigated 
in our r^earchj^boratory, and the f<*rmula^*ere*wotked out without any outside 
assistance. The statemenl in the press that the formulae and methods we had used 
fpr Ae manufacture uf glasses required for gun-sighting telescopes, field-glasses 
and range-finders, hpd beep supplied by outside sources, waf efltirejy without 
foundation,^nd arose fro*n*confusion, oni^e part of the.press between the Jena 
laboratory.ware glass and Jena optical gla.ss. 

“In another department of our works'we took*up the manufacture of high- 


pressure lamp globes and heat-resisting glass, and haye now captured the trade 
which, before the war, was entirely iij the hands,(if enemy countries. We alsol 
produced in some quantity two types of .Sir William Crookes’ spectacle glasses.j 
We made more Jhan one and a hjlf million goggle's for the armies in Mesopotamia 
and in North Russia, and we cut ten million circles of sheet glass for gas-masks.” 

Duro 0 ass Works’ Walthamstow! Dr Morris W. Travers, F.R.S., till lately 
scientific director to Duroglass Ltd. (established by Messrs Baird jnd T&tlock in 
conjunction with himself in 1915), writes as follbtys; “After preliminary investiga¬ 
tions oT foreign glasses ^used in the manufacfljrj of scientific glassware) which 
were carried out»in the cljpmic*! department of the InaperiaUCollege at South 
Ktnsington, a small experinjental oil-fired furnaoe, capable of melting glass.in 
quantities*of about one hundredweight at a time, was erected at Walthamstow in 
Mateh, 191 > and experiment? were carried out oflathe basis of the information 


which had been collected. . ^ 

“Tube•and beakersVere made from thesip^lasses, and as the result of these 
experiments it was decided to proceed with the manufacture of; 

(i) A soda-potash-lime-alumina-glass fof lamp-working.,^d 
*(a^*A zinc j|oro-silicate resistance gl&ss for beakers, efc., somewhat similar to 
Jena glass, but free from the defect of yielding zinc to acic^olutions. 

“ By June, 1915, the manufacture of tube and hollow vyare jrasJteing carrieifout 
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on a commercial scale, and,during the following years the works were greatly 
extended, additional furnaces being built, with the necessary finishing shops for 
scientific hollow ware. « . , 

“The manufacture of graduated and lamp-blowtj apparatus was developed 
on a considerable scale. Special atte'nfion has been paid to the* development of 
mechanical methods in all departments. 

“ The annealing of glass ware was very Jarefully studied,<and the special gas- 
fired leers wlSich have been installed, and* which can be ^regulated with great 
exactitude, have proved a great success. Glass ware is.tested by means of a 
‘Hilger’strain viewer before being sent out.” ^ , 

The Edinburgh and Leith Flint Glass Company: We formerly made table-ware, 
but during tbe war changed* over to electric-lighting bulbs of various types. We 
specialised in miniature, lamps for miners’ Idmps; and lamps for trench and naval 
signalling. We have also specialised in wireless telegraph valve glass. We have 
made glass tube <tnd rod and soft sofia wbing for lamff work. We rnade i large 
number of experimental coloured glasses far varioas purposes. New.furteces, 
econc^ical in fuel consumption*, wete’instalWd.” 

The Edison:and Swan Glass Works, Ponder’s End, Middlesex; “By erecting 
new furnaces we have doubled our*production oj bulbs^nd twbing for incandescent 
electric lapips.* Special g|asses have been dtjveloped,' (i) f(V bulbs for fialf-watt 
lamps; (2) f9r wireless telegraph yalve^4 (j) special colfiured glasses re^, green alid 
blue—for the Admiralty for signalling. TRese glasses had to be tested for the 
transmission ofilight oficertain wave lengths; (4) a dark blue glass for ship lighting 
in cabins and holds, whea the vessels were rflnning with ‘all lights eut.’ The 
light must be jnvisible at a (ti^tance ot* lo^yajds an a clear night, and all red rays 
must be absorbed; and (5) opal tubing dense and transparent.” 

Greener and Co., Wear Flint Glass Works, Spnderland: “In oj;der to meet the 
shortage of labour, due to the large number of men called up, labour-saving machines 
were obtained from America for making tuml^lers and other drinking fessels for 
the Arrny and,Navy and fefr hospitals. These machines fully justified their,heavy 
cost. Additional furnaces •wer% iftstalled. A large recuperative gas furnace was 
built by one man, with a lad tij ^Sfeist him, in eighteen months.” , 

Molineaux, Webb andtCo., Ancoats, Manchesftr: “jj’e concentrated on lighting, 
chemical and medical goods, and gave up ordinary l^ble glass.” • 

Moncrieff, of the North British* Glass Works, Perth, whose staple pre-war 
product was glass tube for gthge glasses, received'an urgent wke oik the morning 
following the declaration, of war.for glass parts for aeroplanes. 'These had to be 
made in the laboratory, but arrangements for lamp work on a large? scale were 
immediately set on foot. • 

The installatioi^pf new acid plants throughout the country necessitated the 
introduction of new rtfethods of workirfg up heavy tube «t the Jgmp and «t*the 
Tumace for tl\ft apparatus required. When the stocks of foreign combustion tube 
in Oiis country wer» nearly exhausted, Messrs Moncrieff produced a combustion 
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glass,based on a formula supplied by the Institute of Chemistry, which isprobably 
superior to the Jena combustion glass. By the end of 1914, at works taken for thd 
.purpose ip Edinburgh,'they were producing small quantitie* of laboratory ware, 
tqade of resistance glass. The majority of their glass-blowers having joined the 
Army, they were’unable, owing to shortag? df labour, to produce laboratory ware 
in any quantity until the spring of 1915. Early in 1916 the laboratory ware depart¬ 
ment was transferredno Perth, where a*new twelve-pot furnace had been installed; 
since 1916 two new furnaces have beei? added. A demand for very lAge quantities 
^ of miners’ safety-lamp glasses of approved quality has also been met. 

Pilhngton Bros., Glass Works^St Helens: “'Bhere has been little ppportunity 
during the war to increase our trade. Over four thousand of our men joined up, 
mostly as. volunteers, and we were obliged to close a lai^e part of our works. That 
part of the plant where we were able* to keep going has been largely devoted to 
the supply of glass require^ by the War Office and Admiralty. For instance: 

I. IVIan^.millioys of ^ass circles forsthe^ye-pieces of anti-gSs masks. 

a.yLange quantities of^sptcial phetographic sheet glass for dry plates for<the 
Air Servlfce. •• 

3. ^Practically the whole of the glass for ^soldiers’ hutments in all parts of the 
United I^ingdom and *br(fed, and .for aerodromes and facto'ies. 

4. Glass screens fpr Mechanical Transport Service. , 

*5. Wlass for searchlight projectors. * y 

(). Glass tables iiged in production of picric acid. 

7. Non-actinic glass, to cut out the ultra-violet rays, for the roofsS)f aerodromes. 

8. Spetial blue glass for the stctn lights of battle and merchant ships to render 

interior lights invi.sible.” , . . , 

Stevens and Williams, manufacturers of table and decorative art glass, of 
lirierley Hill, nqgr Stourbridge: i‘While supplying very large quantities of table 
ware for the Army and Navy, we added the manufacture of chemical and medica^ 
glass ware'in considerable variety, miners’ lamp glasses, electric bulbs and lighting 
glass \^are. These developments and the seMous depletiod of our staff ngeessitated the 
abandogmentof the production of decorative glass? Eorproducing the various kinds of 
chemical, laboratory and lighting glass ware, a glSjS^vas used of a special formula.” 
*. Stuart and Satis, manufgcturdfs of glass table ware, af the Red House Glass 
Wbrks, Stpurbridge, erected # new furnace for making electric light bulbs, and 
are jiow turning out about 40,000 bulbs per week. . 

nomas Webh tind Sons, manufacturers of table tfare and decorative glass, of 
the Dennis Glass Works, Stourbridge, specialises!, at the request of the Ministry 
of Munitiorts, in making electric lamp b^ulbs, glliss tubing and rod, and are now 
turning out 400,000 bulbs per month iti-addition to from six to eight tons of tubing 
and glass rod. They also manufacture certain lines of chemicaha^r®' funnels, 

test'gidkses, gasjiottles, etc. Their output’of table glass ha#be9n maintained. They 
are convinced that with some reasonable measure of protection thi^giountry coul J 
. produce the bulk of the table glass required. 
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Christopher Wilson, Director of the Osram-Robertson Lamp Works, of Hammer¬ 
smith, and of the Lemington Glass Works, Leraington-on-Tyne, said that before 
the war the Lemington Glass Works only turned out about 80 per cent, of the, 
electric-light bulbs and glass tubing used for Osram-IJobertson lamps. After the 
outbreak of .war two. large regenerative'gas-furnaces were eregted, which melted 
and plained flint-glass within twelve hours. The output of glass Vas enormously 
increased, and the shortage of labour was ihet by taking on end training boys of 
fourteen. Beftjre the Armistice nearly half'a million bulbs were being produced 
each week in addition to tube. Mr Wilson informed the. author that he is now 
installing ttyo American “Westlake” automatic bu|))-blowing machines, which will 
greatly add to the speed and .economy of production. • 

Wood Bros. Glass Company, Borough Flint Glass Works, Barnsley: “Prior to 
the war we were engaged almost solely in raalsing flint glass bottles for pharmacists. 

“After the declaration of war, and before the end of 1914, we were turning out 
fair quantities of^jectric-light bulbs.* 10^1915, we builf a large extension Ico our 
worics, and, with the assistance of Sir.Herbert Jackson, successfully‘tjcklad the 
manyfacture of all kinds of laboratory anci scientific glass-warq. We also made 
flash-lamp lenses and X-ray bulbs. We built an additiofial furnace at the Derby 
Crown Glass Works, which had been started in 1913* tnabily for the productidp 
of glass jys fdr pitted mjajts, toilet cream and for rp^lt. Eaj-ly in 1916 tfie Derby- 
Crown Glass Company, at the request of tfie Government, dwided to er«;t latge 
new works with laboratories entirely for the'manufacture ot or^jtical gla:*. The first 
melt on a commercial scale was made ofi June 3rd, 1916. In spite of the magnitude 
of the research work involved, many tons of optical glass of the highest quality 
were supplie(^ during' the Tlie presept list includes over forty distinct types, 
including reproductions of s«rae of tha most famous German glasses. 

“The company is greatly inSebted to the Opjical and Glasswaje Department of 
the Ministry of Munitions for assistance and encouragement.” 

Th*s collection of re'fiorts on w# developments is tar trom con^plete, 
but sufficiently illustrates the effort made by manufacturers to Jielp to 
meet the innumerable demands created by war*. ‘Amongsb the require¬ 
ments were many distinct glasses which had itever been made in Eijg- 
land, even on an experinient^l.scale. The iildustry was in a‘condition 
singularly unfitted to m*et the crisis. Very few managers (jf works’had 
received scientific training, because no institution existed where such 
training could be obtained, dhd there was no central scientiflt authority 
competent to giye the guidance and’ help which were so much needed. 
No co-operatiorrte^een the different works existed, and each manager, 
^ith very inadequate equipment for research, had*tOi solve fbr himself 
thf problems jwhich confronted him. The many defects which war made 
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apparent have already to a great extent been remedied. Thanks are due 
to the University of Sheffield, for having taken the first step, by the 
creation^of a Depai;tment4of Glass Technology, to bring glass-making 
into closer contact witlj science. This step led to the formation of the 
Society of Gla'fes* Technology, which^as already helped to promote co¬ 
operation between manufacturer^. A Glass Research Association, sub¬ 
sidised by Government, has alsojjeen founded. 

. On the commercial side of glass-<naking steps have been taken to 
increase production by the formation of 9 combine with a capital of 
£2,000,000 embracing all ^epartrtients of glass manufacture. By the 
enlargement of old works,* the erection of new* ones, the improvement 
of plant and furnaces,'and the installation of every kind of useful auto- 
matis machinery, a^IJ»ass production,is aimed at which will suffice to 
•meet all Home demands ^nd to, resist .all competition'from abroad.^ It 
remains to b^ seen vvffiether coqrbinaticn and the prosperity duetto it 
will encourage or dis’courage the maintenance of the high standard of 
artijitic.work whicl?haftf been attained by* certain individual factories in 
the trying times Joeforf tiie war.* ,If mechanically-produced table ware is 
inartistic and u^y.the fault lie# wifll the designer. The ntechanically 
made vessel which pretends to be hand-made or hand-cut must always 
be a pretentious and un'satisfactory fraud. It is^quite possible, however, 
to design table ware for mach^ic^l p’rodfictton which shall be gracious 
in form and which shall posset sufficient decoration to accentuate the 
beauty of thesnaterial.' Designs, whether for hand-made or mechanically 
produced table ware, must be evolved from intimate acquaintance with 
the nature of molten glass and the technique of.manufacture, rather than 
from the superior inner consciousness of*he Ai^t School. 
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Egypt, I , 

Electric light, 170 
Elizabeth, Queen, 29, 3:, 32 
' Elliot, W., 95 
Elton Miles and Co!, q 8 
, Eltoi^, Sir Abraham, 97 
, enamel in decoratioii, 31, 49, 
6 i,^figs..\ 5 , 

- paihtmg, 100, 115 

— twist, 45, 49. 58, 59, 65, 99- 

figs. 56 , 57 

— white, 132 
engraving, 45, figs, ji, jj 
Ensell,>i02 

Enscll, Sarah, 103 
Epistolae Hoehanae^ 33, 87 
etching, diamond, 45 
-- mechanical, 45, 103 
EtonV'hapel, 114 
Evans’ History of Bristol, 98 
Evelyn, 34, 91, 92 
exchequer rolls, 113 
excise, 38, 39, 96, 102, 106, 
107, no. 123, 129, 163 , 158 

— list of gl.'.sVmakers, 156 
Exeter Cathedral, 112 
Exhibition, 1851,.^go, 107, log, 

III, 117, 118,120, 132 

— 1862, 118,119,120, 130, 132 

— ParisI 109 « 

Exhibitions, International. 158 , 
160 

exhibits of stained glass, 161 
eye of furnace, 41 
eyes, artificial, 104, 121 

faceted, 63, 65, figs. .59, 6 

faked, 50, 1^8 
Farada^, 90, 109, lio 
Farquharson, 90 
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E dkent, 113 
loon (Falcon), 38, 89 
Cherstonhaugh, 97 
Infold-wood, 20 
innes, CeUa, 40 
ks, wine,'24, fig. ^9 
tot-ditch* 87 • 

ping, Joseph, an4,Co., 103 
^ glass, 32» 167 ♦ 

^oljses, 81 • 

works, manager, 182 • 
jits, calcined, 34 
.flakes of, 24 
ley, Robert, loa* 

K, folded (hemmed), 44, 5®. 
fig. 20 no. 2 
maker, 41 
squared, 67 
Tcett, Edward, 31, 36 
»rest of Dean, too 
nns of drinking glasses, 51 
»rnacer, Rev., 56, 69, fig. 43 
und, the, 42 ^ 

ander, %2 • 

►wltr, Tames, F.S.A., >15 

ylinK,?^ 

iches, 41 « 

«nce, 17 i 

^nh^er, 1 lo • 

Worn^, Prince^of Wales, 

97, fig. i(¥> 
je trade. 166^ 

•c 5 hel, 9^ 108 • 
igger, 45, iO(^ 
n, 12, 13, 42* 
el, bcechwood as, ii 
rnace, ii, 12, figs. t 6 , IcV 
-coal, 31 • 

t foundations of, 21 
>■ Sien^ns, 104 
- Tanl^ 107 

»dget, 43 
if^f, 41 • 

■arnmon, W., and Co., ic^ 
«mett, 119 
■atchell ana Co., 151 
•etcheU*and Walpole, 151 
•atchcfl, Jonathan, 151 
'atchell,Ramsey Barcroft and^ 

151 

rateshead, 97 
- €hurch, 2I? 
ithered, 14 
athei^, 19 
raul, I 

leddyng, John, 16 
e«.,U3 . • 

reorge III, 99 

reorge.IY. ^3 

rerspach, 62, 145 
rlasiers’ Company, 32, 36 
rksman, John, 113 
lass, AAttian, 163 
- “Anglo-Saxon,” 
-'blown-plate, 105 


glass, Bohemian crystal, 145 

— Bristol, milk, 100 

— broad (brode), 38 note, 105, 
106 

— bulbs, electric light, 163, 
170, 171, 172 

•-X-ray, i64,*65, 167, 172 

— coloured, 102, 108, 112 

— cttfitaining cerium,*168 

-copper^ii7, 119 

-didymium, 162, 168 

-gold, 118, 165 

-nickel, 463 

-selenium, 164, 

-uranium, 131, 168, 169 

-vanadium, 164 

— cr<i^n, 15,*3^, 106 , 106 
— crysoTite, 103 

— crystalline, 34, 38 

— crystal sheet, 160 
^— curtain pole^, 159 
-- cut, 3,138. 145, 152 

^ flint,r Ehgiish, 32,126, 145 
•— fountain, 15^^ • 

•- frit, 12 

r—^ardfen, 88 . • ‘ 

— German Hheet, lofi 

— great, 19, 20, 105 

— heat resisting, 169 

tabic, designing tc^-, 17^3 , 
(ilass-houffe fields, 90 
•vStreet, 8^ , 

CJass-houses,%ee separate/ffe. - 
ences ^ 

AwsWorth,*39 
Barnsley, 172 • 

. Bolsterstone, 40 
Bristol^distnct, 97 

Avon* Street, 9}^ , 

Bhoad^Quav, 98 
' Cheese Lane, 98 • 

Nailsea, 98 • 

• Phoenix, 99 
ReScliff Back, 98 
St Phihp’s, 97 
'I'emple Gate, 97 
Temple Street, 98 
Thomas Street, 97 

Buckholt (Buckall). 21^ • 
Castlcford, Aire and Colder, 

• 168 • • 

^Castl8forth, 40 

^stieton Bridge, 40 
Catcliffe, 40 
(Jhellwood, 39 
/^Ifddingfold, 11 
Coventry, 39^ 

Custom More, 39. 

Derby Crown, 172 
Femfold, 20 ^ 

Gloucester 39 
Henley-on-Thfkmer 3 
Hopton Wafei%, 40 
Houghton, 39 
Isle of Wight, 39 
King’s Lynn, 39 


Glass-houses {contd) 
I^ottingley (Yorks^, 168 
Liverpool, 39. 

London district, 86 
Albion plate, 92 
Betfr Garden, 38 
Blackfriars, 87 
Broad St, 29 
Casing Tov*n, 85 
Charlton ,^85 
Clapton Park, 92 
Cock-hill, Qj 
Crutched Friars, 29 
Falcon (Faulcon), 38 
Glass-house Street, 89 
— Yard. 87 , 

Greenwich, 47 
Green Yard, 9* 

His Royal Highness’, 89 
King’s Arms, 122 
Lower Edmonton, 92 
blinorics, 88 
Old Barge^tairs, 91 
Old Be^laM, 91^ 

Pickast Street, 91 
Ponder’s End, 92 
Rosemary Lane, 38 
St Mary Qveries, 91 
Salisbury Court, 87 
Saltpetre Bank, 88 
^avoy, 89 
Stangate, ift 

Upper l^ennin^on Lane, 

• 92 • 

Vauxhall, 34 • 

Walthamstow(nuro-glass), 

• 169 • 

White-friars, 81 
^^4hlle’s Yard, 91 
Winchester House, South¬ 
wark, 31 

Woolwich, 39 
Manchester, 168 
— Ancoats, 120 
Milford, 33 * 

* Newcastle district, 9# 

Ayres Quay, 97 
Bill Key, 94 
Carr Hill, ^ 

CHose Gate, 94 
Close, The, 95 
Deptf^d, Sunderland, 97 
Eastern glass-houses, 9'< 
Ellison, 97 
Gateshead, 95 
Hartlepool, 97 
Howdon Pans,#4 
Lemington, 95 
Mushroom, 95 
North Shore, 95 
Quay, The, 95 
St IJiurence Shore, 94 
^St Inter’s Quay, 95 
, ^Seaham, 85 

I South Shields, 94 

i South Sl^(e, 95 
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Glass'houses {contd) 

Newcastle district {contd) 
Southwick, 97 
Sunderland, 97 
Usebourne, 93 
Wear Flint, 170 ° 

Western glass-houses, 94 
Newent, 25 ** 

Newnhamf 39 . ^ 

Nottingham, J9 
Oakengate, 39 
Oddham, 3^ 

Purbeck, 33 ^ 

Rugeby, 113 
St Helens, S5 
— Cowley,! iill, 125 
— Ravenhead, 122 
Stourbridge and Birmingham 
district, 100 

Amblccote, 25 * 

Audnnm, 102 
Bottell, 102 
Brettle Larfo, 102 
B«v*rl/By IKII, 103 
Broad Street, loc^ 

* Cobourn (Coalburn) Brook, 
101 , 

fColeman s,,toi 
Dennis Pai<i, 103, 

Dickson’s Circen, 102 ! 

Dudley, 102 « 

Edgbaston''^Strept, 104 ,, *- 

Holloway End, loi 
Holly Hull, 102 
H<^ton End, 103 , 

Hood, loi . 

Icknield, id3 * » ^ 

Kmgswintord, 101 
Moore Lane, 103 f 
Oldbury, 1*18 
Oldswmford (Swynford), 

lOI 

Park, Birmingham Heath, 
104 

Platts, 103 ^ 

Red House, 103 
Soho and Vesta, 104 ^ 

Spon Lane«; 103 ( 

Stourbridf'e Heath, 103 
Walmer Lane, 104 
White House, 103 ^ 

Wordsley, 103 ^ 

Swansea, 39 
•Topsham, 39 
•Warrington, 39 
Whittington, 40 
Wilders^ftol, 2 
Wishorough, 20 * 

Woodchester, 21 • 

Worcester, 39 
Yarmouth,<39 
York, 37 

Glass-houses, inequality of^skill 
in, 40 , 

^.ass, insulators, 160 
— iri^iscent, 1^3, 


Glass, laboratory, 169, 171 
— lighthouse, 108 
Glass makers and owners of 
Glass-houses, see separate 
references ^ 

Addison, Fenwick and Co.^ 
97 

Airey and Cookson, 95 
Alemayne, 16 •* 

Alexander, 85 , 

Appell, Peter, 20 
Atkinson, Wailes and Co., 
95 

Attwood* Charles, 97 
Bacchus and Green, 104 
Bacchus, G., and Co., 104 
Badger,ThorQas.antH^M 102 
‘ Bagiev, 85 
r Bago, Jeremy, 92 
Bague, John, 102 * 

Barnes, 90 ‘ 

Batcheloyr, Elisha, 102 
Baughton, Edward' 39 1' 

Becku (c.lias<polyn), 18 
'Biddle^ John, 104 ^ 

Biddle and Lloyd, 104 
Pishepp, Hawld>, 38 
Bldlkburn, 40 , 

Bontenms, Georges, 106 
.BowlesFlohn, gi ^ # 

Bradley, T. and J!; 102 
Breffitt, 85 f (■ 

Bs^tt, 91 , * c * 

* Bnct, R^rre, I'j 
Bristow, Francis, 92 
Bruyere, Jsan, 122 
Buttles. Tate and Co , i68 , 
Candlish and Son8,*85 
‘ Cannington afld Cd., 98 
Cannington. Sha^ and Co , 

* ^5 , 

Cardo, 39 

CarnS, 17 , * 

Casseler, 18 
Cavato, 18 « 

Chance and Co., 99 
Chance anAHartlev, 106 
Chance Bros, and Co.,'103 
(Shjfchce, Horner and Lucas, 
© 106 ^ 

Chance, James Timmins, 107 
Chance, William, io 5 
CHristie, William, 92 « 

‘Clifton, William, 39 
Coathiepe and Co., 98 ^ 
Cookson and Jeffreys, 94 • 
Cookson and Rowell, 99 • 
Cookson, Isaac, and Co., 108 
Cookson, Joseph and Septi¬ 
mus, I op 
Cox, 90 , < t 

Cuthbeat, 95 

Dallow, Edwyd, John and 
Philip, 88 
Dalton and Co., 38 
Davis and Co., 102 


Glass makers and owners of 
Glass-houses (contd) 

• Davis, Greathead and Green, 

103 

Dawson, John, 34 
®Dixon, John, 151 ^ 

Dixon, Richard, 40 
Edinblirgh and Leith Co.,'170 
Elton Miles and Co., 98 
Elton, Gir Abraham, 97’ 
Enlell, 102 
Enscll, Sarah, 103 ' 
4 ^arquharson, 90 
Featherstenhaugh, 97 

• Fleming, Joseph,andCo.> 103 
Gammon, W., and Co., 104 
Gatchell and Co., 151 

e Gatchell and Walpole, 151 
Gatchell, Jonathan, a^i 
Gatchell, Ramsey Barcroft 
and, 151 
Glaswryth, 16 ‘ 

^v^Grazebrook, John and Mich¬ 
ael, 102 ^ 

Gretn and Pellatt, go 
Greener and Co , V7'0 
Guest and Co., ;02 
t Hall, 89 

" Hall and Holmes, i.|.> 

• Hands and Son, 103' ' 

, Harris, Gammoivand T’o , 

0 104 > 

Hai^lcv. io() r. 

lartler and Vf'ood, 118 
Iftjvkes, 104 . 

Hawkes, I'homav, 102 
Hennezel, Henzey, etc., 19 
Hill, John, 151' 

HIill, Thomas. 102 
Hodgetts, W. J., 103 
Hoe, 31 * 

Holden, Henry, 3}r 
Holmcin John, 129 , 

Holmes, Willianr and Henry, 
♦ 129 
Holt, 102 
Home, 88 

Honeybourne, R., 183 
Hooper, 97 4 

Hooper Bros., 99 
Hopt^n Stafford, 127 

Hubbard^ John, 97 
Hughes, 89 

Hughes and Harris, 150 
Icknield Co., 103 
Jacks&n, Fnneis, 38 
Jacobs, Isaac, 99 
Jacobs, Lazarus, 98 
Jeffreyes, 39 
Jenkinson, S. N., 1^0 
Jeston, John, 39 
Johnson, Bury and Co.104 
Johnston and Shakespear, 

Jud^s, John, 3^ 

Kellaway, 31 
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Glass makers and owners of' 
Glass-houses {contd) 

Kilner, 85 , 

Lamb, Joseph, 97 
Lane an^ Sons, 103 
Laurence Vitrearius, II • 
Lawsorf, Fry and Co., 99 • 
Lawton, 88 
Lewin, Edmund, 88 « 

Little and Longm#n, 98 
Littlewood, Thomas,* »03 
Lloyd and Summerfield, 104 
Longe, G., 20 • 

Loryje, Henry, 

Longman and Vigor, 98 . 
Lucas, J. R., 98 
Lucas and Chance, 99 
Lumb, 85 « 

Macnamara, 91 
Mansell,.Sir R., 32 
May, John, 40 s 

Mefflyn, Thomas, 31 
Molineux, Webb and Co.*^ i 
mo •* . f 

Mor^neff and Co., 1,70 
Niclftlas.ifohn, and Co.. 98 
NortnurftberlanA Glass Co.f 

95 • 

Nut^H and Co., 85 
^Icf, F., an# Co., 104 
Osier, Ti, 104 
Pache, C., ig 4 * • 

rarget|r, Phr^ip, 103 » 
Pdvne,^.,| 9 i^ • 

Pearson, I^muel, and^'cn, 

103 

Pellatt, 90 

Penrose, tteorge and William, 

151 

Pc;^, ib 

Pirock,JohnH..andCo ,103 
Pilkington Bros., 107 
Plowden and Thompson, 103 
Powell and Ricketts, g8 
Powell Bros, and Co.,,99 
Powell. Harrv J., 1^2 
Powell, tames, and Sons, 129 
Powell, T., and Co., 9^ • 

Qumtin, 91 

Rackitt, Michael, 88 ^ 

Ravenscrolt, jp* 

Rice, Harris ana (^., 104 
•Richard^n, Henry G., and 
Sons, 103 

Wcketts and Phoenix, 99 
rocketts, Ev^JlS and Ricketts, 
98 

Ricketts, )j.. and Co., 98 
Rickman, 90 

Ridl^, Sir M., and Co., 95 
Rogers, Thomas, 102 
Roplcy, 16 
Rosetti, 34 

Ruffflrd.Philip^io3 
Russell,%8 • 

Schurtere (Shertcre), 16 


Glass makers and owners of' 
Glass-houses (.contd) 

Seal, Alexander, 127 • 

Seal, Anthony, 127 
£eal, Jonathan, *127 
Shakespear and Fletcher, 104 
'• Shakespear,Hannah,and Co., 
104 • 

Shakespear, W., 104 
Snorter and Co., 95 
Silvers, Jdseph, and Co., 103 
Silvers, Mills and Stevens, 
103 • 

Slater, 88 
Smart,, Edward, ^>8 
Sowerby, 97 

SMffprd, <J»arey, 127 • 

Steyins anePCo., 102 
Stevens and Williams, 103^* 
Slovens, Cave and Co., 98 ^ 
Stevens, Rudolph, and Co., 


99 , 
Steyeas, W., 98* 


>91 


Stevenson, G , 

Straw^ JohrtV 3!^ 

•Stuurt and- J^ons,. 103 
Swinburge anc^’Co.. 109 
Taylor, J. and G., 99® 
Tesswick* 25 

i ThelwelU'rhelwail), Bevis, 31 
Tiisto»(Tilson), 32 • • 

Tizick (Tyzack), 25 

• Tomey arid Co., 103 

• 'IVavers, Dr*.i^ • 

Tytterv, %5 

Usell, R. B.. ig 3 
Utynam, John, t 14 

• Vcrii^ William le,ei I r 

Verzeiini, i 7 ♦ - 

Vigor, d\.., and Co., 9? 

Vigor and Stevens, 98 
Virnon, Paul, fb 
Wadham and Co., 99 
Waflham, Ricketts and Co., 

98 

Walsh Imd Walsh, 103 * 

Warren and Co., 97 
Webb, Thonfas, 103 

Webb, Thomas, and^o^, 103 ^ 

Webb, Thomas, and f orbett, 

Wefcb/rhomas, and Sons, 103 
Webb, Wilkes. 103 • 

^Westwood and Co., 103 • 
Winch, 89 

Windle, 91 *0 

* Wood, George, 118 
•.Zouch, Sii*E., 31 
“Glass making, iftincifles ot, 

— manufactufe,‘centres of, 3. 

9, 10 ^ 

—• moulds for? fig. 

— Nailsea.^oo 

— opalescent, 132 

— optical, no, 165, ibo, 172 


Glass, patent plate, 107 

— patent rough pjate, 159 

— plate, cast, 122 • 

-rolled, 108 

-rolled, double, 108 

— pot|^h- 4 ime-soda, 34 

— pressed, 96, 104 
Gla#s, “resistance,” 167 

— Roman, 1 

-^ eoils, S^fid^. 6, 7 

-cut, 3,lig8. 4 * 5 > 

-handles, 3, figs. J, 

-lobes, hpfiow, fig. 6“ B 

-loops, 3, fig. 6 

-moulded, 3. fig. 3 

-plate, 3 

-prunts, 3,4ig. 3 

-seals. 3, fig. 3 

— “ sheet, 3 

f -spouts, 3, fig. 8 A 

- threading, 3, figs. 2, 7 

— Scotch, 36 

Sellers’ Company, 34, 36, 

37 » 3 ^ . • . 

— shades for milhrrt* lamps, 
162, 1^1 

— sheet, 15 ,105 

— soda lime, 31 

--spread, 20* 105 • 

— speOtacle, 121, 168, 169 

— thin for polarising, 160 
—*topaz, 103 • 

•—“toughened,” 1^2 

— tubes for sea mines, 168 
— Venetian opaf, 160^ 163 

— water pipes, 132, 159 

— iVateifort^ 152 
•-window-bars, 150 

— wired 108 
Glashryth, John, 16 
Glazebrook, Prof. R. •, 165 
(ilazebrook’s genealogy, 24 
Glaziers’ Company, 32, 36 
Gloucester, 31, 39 > 73 
Gloucestershire, 17. 21 
goggles, for acetylen^ ib8 

— for gas masks, 169, 171 

. gold-leaf for decoration, 163 

gold-ruhy-glaV, 165 

Cioodmans’ Yard, 88 
Gracioxo, alias Djsperato, 27 
«razebr^k, John and Michael, 
102 • 

(ireen and Pellatt, 90 * 

Greene, John, 34, 3^. 5 ©^ S®, 
69, fig. 4 ^^ 

Greener and Co.^170 
Greenwich, 32, 37. 47 i 9 - 
*Green-yard, 91, 122 
tlrenado shell, 88 
I*Guarda Roba, 10 
Guest and Co., 102 
Guide mu Verriei, 106 
(iluinand, Louis, no 


Hacomhlyn, Robert, 114 
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Hall and Holmes, 129, 150 ] 

Hallen, Rev. A. W. C., 24 
Hampshins, 17, 21 
Hands and Son; 103 
Hannah Shakespear and Co.. 

104 * f 

Harcourt, W. Vernon, 1 11 
Harris and Gammon, 704 t 
Harris, Edmund, 94 
Harris, Rice rfnd^on, 104^ 

Hart, Sir P., 31.36 
Hartlepool, 97 
Hartleys, the, 

Hartshorne, A., V.S.A., 32, 47, 

75, 92, 96, 145. 149. 15c 
figs. J 5 , 40. 4 ^. 43 . 5 -’. 5 ^. 

61 , 72 , TOOf lOI 

Hatteril. John, 94 
Hawkes, 104 
Hawkes, Isaac, 149 
Hawkes, Thomas, 102 
Heat resisting glass, 169 
hemmed (or folded), 24, 4 * 4 ' 
figs. 20 no. 2, 21 
Henle/tf.r Thames, 38, 47 
Hennezel, de, Balthazar and 
Thomas, 19, 25, 105 
Hennezel (Hennese, Ilennesy, 
Hehsey, Hei&cy, Henzie, 
Henzeil, Ensell), 20,^25, 3 .S> 
39, 92, 93 . 94 . 

Hennezel, arms4»nd motto, 101 
Henry VI, 214 ' 

Henry VIII, 2^6 ' 

heraldic, tinctures, 114 • 

high pressure lamp glolites, 109 

Hilger’s strain-vi^wert 170 . ^ 

Hill, John, 102-, 151 , . 

His Royal Highness Glass¬ 
house, 89 c 
Hoe, 31 

Hodgetts, W. J., 103 
Hogarth’s “ Rake’s Progress, 

78, fig. 

Holden, Henry, 38, 89 
Holloway End, loi 
Holmere,‘‘i6, 113 
Holmes, John, 129 
Holmes,^ Williai^ and Henry 
129 

Holt, 102 , 

Home, 88 . c 

Honevbourne, Richard, 103,151 
Hqpd glass-house, loi 
Hoone, Galyon, 114 
Hofkinson, Dr John, 109 
Hopton and Stafford, 127 
Hopton Waftrs, 40 
hori^haped, 24, fig. ^ , 

Houghton, John, F.R.s., 34 . 

86, 89, 94. 97. >02, 105 
Houghton (Yofks), 39 
House of Commons, 371 

-journals, 35 '■ 

House of Lords, 37 • 

»pfwSiard, Craven, 88 


index; ■ 

Howdon-pans, 94 
Howell, James, 33, 87, 08 
‘Hubbard, John, 97 
Hughes and Harris, 150 
Hughes and *Wincb, 89 t 
Huguenot Society, 25, 35 
Hungary Hi^l, loi 
Hunt-Holman,Ci 2 o, 133, fig- 


;i8, 


Icknield glass works, 103 
Illustrated Londofi News, 
fig- 7 ^ , „ , 

“intagliated, 90 f 
Intaglio work, 103 
Ireland, 21,^ 35 
— excise m, 155 
iridiscent glass, 163 » ^ ^ 
iron-blowing, fi^. 17 A « • 

Isle of Wight, 39. 40 
j;lWn the Terrible, 31 » 

Jacobite, 48, 69. 96.figs- 49 . “J-" 
5A’ 

Jacobs, Isagc, gj 
—yLazarus, 99 * 

Jackson, rT§»nci^ 3C, Sg.asc^ 
Jkckson, .Sir |T. Cy. R-A., 81, 

Jeffreyes, Richard, 39 
Jena-glass4i68 * 

Jervais, Thomas, 115^, 

Jeston, John, 39. r 

|♦^bbing. W. L., 96 ^ ^ 

jockey'(a cv*cil?ie), 41 
Johnson Berry and^Co., 104 
Johnson, Dr^S., 81, 122 note, 

k i49 note 

ohnston A\d ShakespMr, 104 
^o«es, Edviard |Buri^-, 130- 
•« i6i| fig. <ji 

Jones, Henry, of Chastleton, 81 
JoneS, Inigo,f32, 36 
journey, 45 
Judges, John, 39 


1’ Lawson, Fry and Co., 99 
Lawton, 88 

lead, 31, 32. 34 . 4 °. *44 
Leeds, E. Thurlow, 76 
leer, 12 and note, 4^, i 55 
leer-pan, 41 
lisicester, Joseph, 130 
Lemington, 97. 172 
lenses,cflcKromatic, 110,.111 
Lewin, Edmund, 88 
lighthouse glass, 108 
Lincoln, John de, 16 
Liijge, Bernard van, 115 
linnet-holes, 42 
list, Excise, of glass makers 
156 

Little and Longman, 98, 99 
little-goes, 154 
Littlewood, Thomas, 103 
Lloyd and Summerfieid, 104, 
t 117, 118 

lobes, hollow, figs. a, 9 


.Kellaway, Robert, 31 1 3 ^ 
kelp, 40 e 
Kent, 9 

“kick-H4\’' 22, 74 . 76. 77 
kiln, 12 
Kiljge^, 85 

King’s Arms Glass-house, 122 
King’!4 College Chapel, Cam 
bridge, 114 

King's l^nn, 32, 33 . 

Khigswinford, 25 ' 

Kitcat Club, 56, 69, fig. 4 ^ g. 
Kneller, 56 • « 

knop, Jio, 44* figs. 25, 27 
m 

lagre, 46, 107' ^ . 

Lamb, Joseph, 97 ’ 

Lambeth, ji, 3 ?. 34 
Lane and Sons, 

Lansdowne MSS., 19, 25 
Laurence Vitrearius, 11 


London, 21, 33, 73 . ^6 
^ city of, 18 *< ^ 

— — factory in, 126 
London and ManZ-he^f^r Plate 
' Glass Cof, 124 & 

Jjondon Gd'etlCy 35, 9 p> ^®2 
London Plate Glass Coji 91 , 
London, Tow'^'of, 27 ^ ‘ 

Longe, George, 20,^1, 3 .'! 

I — Hr‘nry.'2i ^ ^ ' 

,j^^ongmtn and Vigor,^98, 99 
looking glasses, 3 <, 36. 37 
lookiiw glass makers, 36 
Lord Mayor. 18 
Lorraine (Lorayne), 19, 105 
Low Countries, 17 ' 

Lucas, Chance and Co., 99 
Lucas, J. R., 9 ^. 99 ,- 

I.vudwtll, Dr, 89 
Lumb, 85 
lumella, 

Lye, 101 f 

Lynn^jlass-house, 38 
Lynn sand, 96 
lytharge (litharge), 40 

1 ^acnamara, 91 
I magtu^s lapis, 6 
^ Maidstone, ^. 4 © 

I Mansell, 32. 36 

— Sir G., 32 

I — SirR.,21,31,32, 33.34. 36. 

1 37,87,93.101,122 

I map, ord«anceoio 
— in Palazzo Vecebio, 10 
Marbre, 43 p 
Maria dell’ acqua, 36 
marks, glass-makers’, note 
Marmont, Basil, 24 
marver, 43 r« • c o 

Matthews, History of Bristol, 98 
^atthewson, 113 , 

May, J(JJm, 40 C 
Mayhew, Rev. S., 88 note 
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Mazalco, 33 
medallion busts, 104 
Medlock, Dr, 119 
.Mefflyn, Thomas, 31, 36 
merchants, Phoenician, 5 
‘merese, 44, fig. 28 
Mcrrett, Or C., 41, 93 
Merton College, 113^ 
metal, 42 • 

.Metdllica, Sturteyan^s.^j 


Naworth Castle, 75 
neck'-ring on bottles, 74 
Neri’s Art of Glass, 32 * 

Neves’ Dictionary, 

N^vark, ‘John, 38 
Newcastle, 21,25, 37,73» 94> 95 
*—district, 93 'ft 
— Duke of, 57 • 

New, College, Oxford* 115 
Newdegate, Sir R., 63, 81, fig. 

— F. A., 150, figs. 105 ,106 
Newent, 25 • 

Newnham, 33, 39* 23 • 

Nicholas, John, ana Co., 98 
nickel, 163 

Norrfiand> glkss, 20, 105, 1^4 
' Norths Sir F., 38 
Northumberland Glass Co., 
Norfhwood, John, 103 
|i. Nottingham, ^ 

[ Nottinghamshire, ^7 


mica, flakes of, 163 
microscope, 163 
Milford, 33; 37 • 

Minorjes, 88 4 

Miotti, Antonio, 33 
mirror-plate glass, 31, 34, 37 . 
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mixer, 42 • 

Moline%ux and Webb, 120, 170 
Moncrieff, 170 
IVfbntgomery, Earl of, 36 

monopoly, 17, 19, 20, 32 , ---—- y 

Moore, Samuel, artist, 31. 1 i|||Nuttall afcd Co., 8 

-7 • I * 

Samnel, clerk, 38 • I ‘occUo, 41 

More 91 •• 

Morelli, ^Ipsio, 34 t 38, 5 ® ' 

Morgan, De, 130 * a 

M^ris^ Williai^ 43 * 84. 

a and If • 

mosafc, iia, 119 , 13j 
m — decorative,4^ * 

— f avem^t, 1 A) • 

J^[ottoofHenJ’zels»ndT»;a?kB, j ‘ 

"■ 25 

moulded, 44 
moulds, 72, fig. d'» 

— Roman, 3 
Mminig^uart. Lord, 123 
move, 41 

moyls or mods, 42 
Murano (Morano),« 47 > 3 ®* 33 * 

37* 126 * 

Museum. British, 34, 59 * t 39 * 
figs. J. “v.?> V* 9. ^-* ^ h - 5 . 

.57, 60 

— ColAester, fig 7 * 

— Edinburgh (antiquities), 
figs. 51 ^ • 

— Guildhall. 24,^8^66, 71 
— Lewes, figs. J«,/5 
—•London^^gs. 26, ?7, 39 . 4 ^ 

— Northampton, 77, fig. 62 
— (^ord, figs. (> 3 > ^’ 7 . 

— St Germain, 4 g. 8 ft 
— Victoria and Albert, trt 9 . 

figs. J9, 7O0 
— Warrington, fig. 5 
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Old Bargffiiairs.lpi- • ^ 

Old Bedlam^ 91 • • 

Oldburv glass works, 118 
#)ld London glass-hiuses, 86 

Old Swatf Stairs, 93. 95 * 

* ^dswmfor^, 25, 101 

4#^iver,tM • *, 4. 

I Onslo.w, Ri^ai^ »• 
opalescent jpass, 1O3 
1 optical glass, 110„i68 
Osier, F., and Co., 104 
*—Tholfcas, 104 • ^ 

I oven or Vln, #2 • * 

Owen, Hclkh, 98 
Owen’s bottle machine, i6^S 


Nailsea, 98, 100, 106 

narr^s of foreign glass-workers, 

Nantel^^dict of, 3I 
National Refcearch Assot., 103 
, natron, 6 


Paclie, 104 
Pala7z8 Vecchio, 10 

Pargetcr, Philip. 103 
Park glass works, Birmingham 
104 • 

Parker and Perry, 150 
I Parker and Sons, 150 • 

I Parker, William, 150 $ 

f patent, 17. 29 •• 

Pavilldh de Marsan, 1 32 
Pai'ne, Henry, 98 • , 

Peacham’s Complete Geutlerilan, 
56. 69, fig.-/J •• * 

yafl*ash, 13 • 

Piarson, glass painter, 115 
—4^amuel, and C(^., 103 
Peckitt, W., 115 ^ 

Peligot, 145 g , 

Pellatt, Ap^^" 90, 92, 150 

Pembroke, 3:^ 

Penrose, Geor^Je and >Villiam, 

Penrose ol Waterford, 82, figs. 
76. 77 


Feme, Jan, 25 
Perry and Parker, J63, 150 
petitions, 39, 94 * ^ ^ 

Petrie, Prof. Flinders, 58, fig. 5 .f 
Petty (Pety), 113 
Peyto (Pcyioe), 16 
Phoenician, 5 
photography, 108, 121 
Pickax Street, 91^ 

Picklyes, Agn^ondesham, 36 
Pidcock and Co., 102, 103 
Pflkington Bros., 107, 124, 171 
Pilmy, Abigail,^9 
Pinners’ Hall, 88 
pipes, glass, for water, 132, 159 
Pixani, 27 
place-names, 86 * 
plate, cast, 91,122 
•I Plate Glass Co., British, 96 
jjiiplates, large glass, 122 
Platts, 103 
Pliity, 3. 5, 140 

Plot, Professiflt. loi 
Plowden agd TShon^gsg^, 103 
Pococke,JDr, 40, 102, 117 

“Pole for ever” glass, 59.4^8- 

57 

Pollicot, 94 * • 

Pond, Arthur,•artist, fig. '0 
pondcr,*i6, 4b 

Poiyler’s End, 92 
npntee or nunWe, 15. ^3* fi?* 

< 7 "' . •* 

ponTee-mark, 44 • 
ponftglo, 43 
Portland Vase, 103 
gorfb-belio gl|ss-works, 118 
7 j^rt-wine, 78 * • 

potasji, carbonate of, 13 
Potier, Claude* 25 
pottashes, 40 
potters’ oar, 40 
Powell and Ricketts, 98, 99 
Powell Bros, and Co., 99. too 


Powell, James, and Sons, 

I 2 I, I2Q • 

I Powell, Thomas, and Co., 98 
rPowlden, 32, J4, 37 
^Prentis, John, fi3 
pressed glass, 96, 104 
press-gang, 127 • 
rtice, Jo*phf 96 
Prices, thtf, glass-painters, 115 
Printing House Yard, 87 • 

Prior, E. J., 119 • 

proclamation re wood fuel, 93 
provenance, 47 ^ 

Provincial glass-houses, 93^ 
Brudde, John, 114 . 

prunt or seal, 22, 24, 44* "gs 
3, 20 no. 7, 6^ 63, 64, 65, 66 
67, 64 

Purbeef, Isle of, 33* 37 
I p^amachia, 93 
I pyrolufite, 152 
1 pyrometer, .65 
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Quarre, Jean (Carr6), 17 
quarries, glags, stamped, 129 
Quintin, 

Rackett, Michael, 88 
Ramsey Barcroft anQ Giptchell, 

151 

RatcliflF, 73, 90 • 

rates, books of, 40, 115 
Ravenhead (St Helens); 1I2 
Ravenscroft, 32, 34, 38, 47, 56, 
89 

Records Cont^nporary, 35 
Red House glass-works, 103 
reference to earliest English 
window-glass, 16 
registers, Chflrch, All Hallows, 

-Kingswinford, 25, loi 

-Newcastle, 25 % 

-Newent, 25 

-Oldswinford, 25 • 

-Southampton, 25 

-Wisboroujdi.^S 

ReynoTcR^llir J., 63, ^15 
Rke, Harris and Co., 104 
Richftrd H, 26 
Richardson, B., 103 

— G.. and ${>ns, 103, 120 

Richmond, Sir W., Ao, 133, 

figy. 9-/, 95, 96 , 

Ricketjs and E«ans, 08 

— Evans af^d Phoenra, 99 ^ 

— Evans an<4iRicketts. 99* 

— Hen%', and Co., 98, 9^, 150 
Ridley, Sir M. W., alid Co., 

95 I ‘ . 

— J. and T.^ ^6, 106 4 ^ ^ 

rig-a-ree, 22, 23, 44 note^ 

ring on bottle notk, 74, 82 note, 
fig- 75 

rf^er Belus, 5 
Robinson. G., fig. 5'^ 

Rodney decanter, 82 
Rogers, Thomas, 102 
*rolls, aci^unt, 16 
Roman ^ass, see Glass, Ron?an 

— occupation, ^ • 

— technique, 14 9 
Roper, Elizabeth, 32 
Ropley, 16 n 

Rosemary Lane, 13 8 • 

Rosetti, 34, 91 
—wD. G., 130 
Rgipen, iii, 114 
rough cast plate, 123 
Royal Commission, 109 
Ro^I Institution, 90 , 

Rojtt Oak goblet, 47,92, fig. ^.5 
Royal Society, 90 ^ 

ruby glass, cooper, 117, 119 

-gold, I to , 

Rufford, P., 

Rugeley, 113^ 

Ruskin, Prof.^‘84, i35. t38, i.si 
Russell, 88 ^ 


saffre (saphora), 20 note, 40 
St Anne’s Chapel, 94 
*St Bride’s Church, 129 
St Helens crown glass-works, 
124 • I 

St Laurence glass-works, 94 
St Mary Ow^ies, 74, 91 • 

St Paul’s OtMEdral, 120 
St Stephen’s Chapel, i6^-ii3 
note 

Salisbury Court, 87 

salt-petre; 37 

Saltpetre Bank, 88 

salts, 42 . 

sandever, 42 

saroleman, 41 

sarfisel, 41 • , * 

Savoy, 34, 47, 81 ; *»* 

'^hedula of Theophilus, 11 

science and glass making»i66, 

172, 173 

Scotland, 36 
Scots, sieg§ of NevMcastle bv,. 

94 * , • ’ 

S^al, Al^ander* 127 _ 

Anthofiy,, #50 • ^ 

— Jonathan^i27 # ** 
scaToifcpIjunt, 3*5, 89, figs .9 
64, 6‘>, 67, 6S\ fi 
searchlightis, 1 jo • 

SAtMng Lane, 87 •n 
servitor, 41 - 

f*%hades, glass, loS*^ • * 

— fof gas»»nd^il, 133 

J^hakcspear an<l Flptcher. 104 
Shakespear, JV., 104 
shapes affected by social habits 
82 « i * 

shears (shspingttoolX 14, 43, 
r* fig. (/yd) > 

Sheffield University, 173 
^eiT or shev4 16, 46 
Shcrtere (Schurtcre), 16 
shoreman. 41 • 

Shorter, 95 . 

Shortridge, R., 96 
siege of luma^, 4/^ 

Siemens’ funiace, 104 
Sil^tcfce, 39. 73 
silver flings, iijr' 

1 SiUfCjs, Joseph, and Co., 103 ^ 
’’Silvers, Mills and Stevefcs, 10^ 
SittinRbourne, 2 
Sifwell, J., 151 
skittle (crucible), 41 


Southampton, L’Eglise Wal- 
lonne, 25 

S^uth Shields, 108, 122 
Southwark, 31 
Southwick, 97 I 
Sowerby, 97 
Spain, soda from, 17 
spectacle glasses, 37, 121, 169 
— maJ^erS, 36 

spectacle^ 37 * ’ . 

SpectnVor, fig. 54 
Spon Lane, 103, 106 , 106, 109, 
468 

squared foot, 67 
-r leg, 69, figs. 46, 49 • . 

Stafford, Carey, 127, 128, 129, 
150 

J^angate, 92 

Stansfeld goblets, 62 and note, 
146, fig. {101 no.,i) ♦ 

^State Papers, Domestic, 17, 36 
Staveme, Henrv’, 113 
Iteam engine, 123 
frem-b 


^ater, Russell. Home and^^ 
>loane MS., 34 
Slyngesby, Sir W., 36 
smaltj||'40 ifnd note 
Smart,Cd., 08 
Soane, Sir .Johtf, fig. 7.5 
soda, carbonatt 
soda-lime^las#, 31 
soda, silicate of, 

Soho and .Vesta glass-works, 


building. 
stem, drawn, 57, 5^. Jjgs? 

, 5-', ; IZ • 

I Stenning, Ji C., fig^,fo, 

^step, 44, .?J 

4 ^tephen’s, St, Chapel, 46 
S^\ens, Ca\^ 3 ^frid Co.*9}i ^ *' 
— Joseph, an (5 Ck)., 102 * 

* Randolph,,ajjd Co., 99 
I— andi^Vilhalms, 10^ 171 ^ 
Stevenson, Cxcorge, 97 
Stf vimsons^ 109 \ 

Stobm, H., 109 
Stocha (Stokas), 11 
Stokes, G. (j , lit 
stones or specks, 103 
storage of bottles, 76 
Stour, 101 
Stourbridge, 33*73, 

Stow’s Sui^ey, 86, 87, 88, 126 
Straw, Jom, 38, 8^ 
stra\^ stem, 44, fig 7^' 

Stuart and Sons, 103, 171 
Stuart period, bottfes of, 76 
stuck shank. 44, fig (-’? A, b) 
Sturtevanl's Metalluo^ 31 
Surrey, 16, 21 
Sussex, 18, 21 

Swanscaf3f 
Swinburne and C(^, 109 
Syria, i 

table-glass, cq^ured, 12^*121 
tables, glass, 20 
Tabouret, 109 
Tainton, R., 9^ 
taker-in, 41 
tank-furnace. 107 
taper-shaped, 81, fig. 7J 
Taller, 81, 127 * 

Taylor, J. G., og** 
rax, e?4ise, 94.16f 
tax, on'coal, 94 
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teaching, 19 urinals, »7 | , 

tear or bubble, 58 urine, tests for, 121 J 

tease^hole, 41 Usell, R. B., 103 

teaser, 41 Utwam, John, 114 

Technical tlnns, 41 • 

'technique, i ^vacuum vessels, 164 

Temple Church, 119 Vaillant, Pierre, 

Telnple, Inner, 57 , vanadium, 164 ^ 

Ten, Council of, 27 . • Variderhijen, fig. 5^" 

♦tercieur, 19 and notel - * Vauxhall (F^xhall), 34, 91, 92, 
Tesswicke (Tesswick). fs, 93 122 . ♦ * o ^ 

Thames Plate Glass Co., 124 Venice, Venetian, 17, lo, 20, 
Thelwall (Thelwcll), Bevis,*3i, 33. 34) 

36,88,91 « Venr, le, William, |i | 

Theo^ilus, ii, 15, ii3,.ir8, Verzelmi(Verselyne,Varsulme'). 

^30 * 33.,35,47. 54.60. *^^. 

thermometer glass, 164 12B, iig*- -•/) - 5 > -^) 

Tlwmpson, Peter, 39 t ^ 4® •* 

Thomson-Poulett, 154 Vidatnc, 17 • j 

threaded, glass, 9, 120, figs.-’ Vig<tr and Co., 99 #1 

7, 9, 10, II A, {20 no. 4)1* •—and-Steven^, 98, 99 1 

c) Virrion, Pa%l, 36 , 

Tilston (Tilson), 32, 34, 37) ^ , 1 VitreariiA, LaurenCe, 11 
TimmitA^ S.rm4 ^fVoyd.^n,25 • * 

^izzonaig. 4^notc % .• ' 

toid-8t*4 34^ ' , r) fl I 

Todd, RVf& 4 fr WadhamfWcket^ an(J Co^9S^j 

Tomev and Co., io5 si 99 . •„ * * ^ 

ifil, r€ 43. fit./. (X7 n) • I Wamwnght Bros., 103 


Tizzonaig. 4^notc % .• 

toid-st^d 3^ ' , J. ^dHftmjit^'^^ 99' j 

Todd, 4 fr WadhamTWckettl afttj Co^9' 

Tomev and Co., io5 si 99 . •„ * * ^ 

4ol, r* 43, fiKii^ T)) • T Wamwnght Bros., 103 

3 ^ O,' 14.^^^.•^■'‘'.i^WalpoleJiorace 3^* , 

go • • - »T Walsh aA Walsh, 103, JT>4 

■•topaz 103 * % 1 ^r, glass-ipaking during, 16€ 

^oughenei^las^ 162 • ^^^arrerf, Richard, and (^g., 9' 
towet, 43 A * ft ^ 99«ift ^ ^ 

. “tracts relatilg to^radeHf74 1 Warren, Rev. Dawson, 34 
♦bailed decoration. 24, figs j \ • 

(jo nos. 5 and 6 ), J2 B ' 

Travers, Df*M. W., 169 
tube, combustion, 171 

— tb^Sgiometer, 164 
tubes, 37 

— for S9g-minrs, 168 


Warren, Rev. Dawson, 34 
Warrington, 2 • 

— Museum, fig 5 
Waterfetd, 102. C'JH 152, figs^ 
76, 7^ * . 

way or wrt>. 46 
•Wcarmouth, 112 
Webb and Richaiflson, 103 


Westropp on Irish glass, 82,15 
Westwood and 103 
Wheatley, H. B,, r.SfA., 87 
Wheely, 102 
whimsey, 45 
WhitecJiapel, 88 
Whitefriare (Whyte Fryars), 81, 
8#,90,126,130,167 
White House gla^-works, 103 
Whife’S Yard,^i 
Whittington, 40, 151 
wicker-covered bottles, 24, 78, 
figs. 19 , 69 • 

Wilderspool, 2 
William III, 56, figs. 43. 44 
William le Verir.^i i 
Wilson, C., 172 

Winchester House, Southwark, 

31 

rWindle, 91 

/window glass, 16, 19, 37. 95. 
165 

V^indsor Parlf 35 
wine and linking 37>4'^ 

i Winston^C., 112, 118,119,129 
Wisborough, 20, 25 
Wood, Alfred, 118 
^ Wood Bros., r/S ^ 

wood fi^l foriidden, 31,36 
Wood,George, 118 
W<¥»dall, George, 103 

^oodche|ter, ft, 24 

^ woodhouse, 35 J' 
Wo^flwich, 37, 39 
Wofte^ershire, 21 
words, old, 41 
^Votdsley, i6| ^ 

.^ysp.^6. 113 ♦ 


— tor sM-minrs, ioa 1 vvvi.y - c \ 

“Tuckef” decantBftSi, fig 76 1 Webb Philip, 43. 132, fib's- | 
*_ .... A and B 1 
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turn 41 • ^ ^ I 

twist, air, +5, 49. 5«. fi!»>- !'• J}''’"’*"' ’“J p, 

1 homa^j and C.O., 103 I 

— enamel It 49 5^, S9. <'9, — Thomas, aM4<i<>rb«‘. I03 f 
fi," ?B ^ • —Thomas, and Sms, 103,171 

TvtterVCTvttere), 25, 94, 102 —Wilkes, 103 
Tvzack^isac, Tizacke, Tizi^, weighing roolh, 4 ■ 

•Tizack), 25, 3i^4,3y94, -i 

ufaniumKl»ss,i3i l-,Ahbey, 1.3 


X-ray bulbs, ^64, ih.S) I72 

Yarndon, Robert, 113 
York, Duke of, 89 
York glass-house, 37 
York Minster, 112, 113, » 

Yorkshire, bottle making in, 85, 
-^166 

[ Yorkshire stomps, 96 


Zanon, Sebastian, 27 
Zouch, Sir E., 3i. 32, 36. 9^) 

93 t • 

onciy, 119 
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